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ABSTRACT 
ESTIMATING ACCESS TO A HIGH QUALITY DIET FOR OLDER ADULTS IN 
SPRINGFIELD, MASSACHUSETTS  
 
SEPTEMBER 2015 
 
NICOLE M. RATCHFORD, B.S., SPRINGFIELD COLLEGE 
 
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST 
 
Directed by: Dr. Lisa M. Troy 
 
 
 Seventy five percent of older adults are affected by multiple chronic diseases. 
Consuming a high quality diet consisting of fruits, vegetables, whole grains, and lean 
protein assists with chronic disease prevention and management. Healthful food 
availability is a major determinant of individual eating behaviors. The purpose of the 
current study was to describe the types, variety, and density of food outlets and to 
estimate access to a high quality diet for older adults in an urban setting. The Community 
Nutrition Environment Evaluation Data System (C-NEEDS) survey and restaurant menus 
were used to determine availability of healthful food in thirteen neighborhoods in 
Springfield, Massachusetts. A "Dietary Guidelines for Americans Adherence Index Food 
Environment" (DGAIFE) algorithm was created to estimate access to a high quality diet 
based on the stores and restaurants within the study area. Environmental characteristics 
that are recognized as facilitators or barriers to a high quality diet were added to the 
DGAIFE algorithm to calculate a "Dietary Guidelines for Americans Adherence Index 
Food Environment plus Environmental Characteristics" (DGAIFEC) score. The DGAIFE 
and DGAIFEC score ranges for all study areas were 1.53-2.25 and 1.38-2.50, 
respectively (possible range 1.00 higher to 5.00 lower access). Access to a high quality 
 vii 
diet is within reach but not equal across the thirteen study areas. The findings can be used 
by Registered Dietitians to guide clients to make healthful food choices in urban 
neighborhoods and provides information to improve public health policy to increase 
access to healthful foods.  
 viii 
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INTRODUCTION 
Chronic diseases are the leading causes of death in the United States and cost 
billions of dollars each year (CDC, Chronic Disease Overview). Older adults are a 
vulnerable population because as individuals live longer, the chance for developing a 
diet-related chronic condition such as cardiovascular disease (heart disease, stroke), 
diabetes, metabolic syndrome, and inflammation, may be greater (Drewnowski & 
Warren-Mears, 2001; Marengoni et al., 2011; Conklin et al., 2013; Wheeler Ford et al., 
2013). The prevalence of individuals living with multiple chronic conditions is also 
increasing and affects approximately 75% of older adults in the U.S. (Goodman et al., 
2014). Lifestyle modifications such as consuming a high quality diet consisting of fruits, 
vegetables, whole grains, and lean protein, as well as being physically active are solutions 
for preventing and managing chronic disease.  
As men and women age, basal metabolic rate (BMR) decreases. BMR is the rate 
of energy expenditure at rest to maintain functioning of vital organs. In order to obtain 
adequate nutrients while decreasing caloric intake, it is critical for older adults to 
consume foods that are nutrient dense. For example, fruits and vegetables are nutrient 
dense foods as the ratio of vitamins and minerals is high relative to total calories.  
There are several ways to assess an individual’s diet. Dietary intake can be 
measured by several dietary assessment methods such as food records, 24-hour dietary 
recalls, and food frequency questionnaires. Dietary quality is an assessment of overall 
dietary intake, specifically in regards to the quality and variety of foods consumed in the 
diet. Diet quality indices typically assess how well an individual’s diet adheres to specific 
recommendations, such as the Dietary Guidelines for Americans. Dietary screening tools 
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have been developed to assess different aspects of diet such as daily fruit and vegetable 
consumption (e.g., National Cancer Institute’s Fruit and Vegetable Screener (Subar et al., 
2001)) or nutrition screening and malnutrition (e.g., Mini Nutrition Assessment (Guigoz 
et al., 1994), Nutrition Screening Initiative (Dwyer et al., 1992)).  
Despite the importance of diet on chronic disease prevention and management, 
there are many influences on consumption of healthful foods in older adults including 
personal, social, economic, and environmental factors. Availability of healthful and 
unhealthful food is one of the most influential determinants of individual eating behaviors 
and chronic disease outcomes (Larson et al., 2009; Wedick et al., 2015; Olendzki et al., 
2015). The quantity and quality in which food is available can impact food choices and 
therefore health and overall quality of life (Drewnowski and Specter, 2004; United States 
Department of Agriculture, 2015). The United States Department of Agriculture's 
(USDA) Economic Research Service (ERS) defines a food desert as a census tract with at 
least 33% of the census tract's population living more than one mile from a supermarket 
or large grocery store. ERS estimates that 23.5 million people lived in food deserts 
(USDA Agricultural Market Service: Food Deserts, 2015). More than half of the people 
living in food deserts, approximately 13.5 million people, are low income individuals, 
and 11.2 million live in urban areas (USDA Agricultural Market Service: Food Deserts, 
2015). A 2010 report indicated 19.35% and 8.24% of people had low access to healthy 
foods in Massachusetts and Springfield, respectively (USDA ERS Food Research Atlas, 
2010; Pioneer Valley Planning Commission, 2014).  
Similar to indices that quantify diet quality of individuals, food environment tools 
such as Community Nutrition Environment Evaluation Data System (C-NEEDS) have 
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been developed to assess food availability within neighborhoods and communities 
(Olendzki et al., 2015). The food environment tools assess the area's healthful food 
availability and if the food stores and restaurants support a high quality diet for 
individuals. 
In 2011, the GoFresh program was piloted with the goal of providing access to 
healthy food, specifically fresh produce, at affordable prices. The GoFresh Mobile 
Market is coordinated by Partners for a Healthier Community and overseen by a GoFresh 
leadership team that includes the Director of Elder Affairs of Springfield, Massachusetts. 
 The purpose of the current study was to describe the types, variety, and density of 
food outlets (i.e., food stores and restaurants, including mobile vendors) and to estimate 
access to a high quality diet for older adults in an urban setting. Estimating access to a 
high quality diet for older adults was assessed within specific half-mile radius areas 
relative to the ten confirmed 2015 GoFresh sites and three potential future sites located 
throughout Springfield, Massachusetts.
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CHAPTER 1 
LITERATURE REVIEW 
Diet-Related Chronic Disease 
 Chronic diseases such as cardiovascular disease and diabetes are the most 
common, costly, and preventable health problems in the United States (CDC, Chronic 
Disease Overview). Diet and exercise are major modifiable risk factors for many chronic 
conditions and can make a powerful difference on symptoms of chronic conditions 
(CDC, Chronic Disease Overview). Making lifestyle changes such as improving diet and 
increasing exercise are vital in prevention or management of chronic diseases 
(Drewnowski & Warren-Mears, 2001; Kant, 2004; Heidemann et al., 2008; Lazarou et 
al., 2012).  
 Although there is no standard definition for dietary quality, it is characterized by a 
diet higher in nutrient dense foods, meaning the foods consumed have a high ratio of 
beneficial nutrients relative to the total amount of calories. High dietary quality is 
associated with lower risk and better management of chronic diseases and inversely 
associated with mortality (Kant, 2004). For example, improvement in dietary quality by 
consuming more plant based foods such as fruits, vegetables, and whole wheat grains can 
control diabetes and lowers the possibility of undiagnosed type II diabetes (Lazarou et al., 
2012). Other researchers have observed that increased consumption of fruits, vegetables, 
legumes, fish, poultry, and whole grains compared to Western dietary patterns high in 
processed meats and other processed and high fat foods were associated with lower risk 
of CVD, biomarkers of inflammation, coronary heart disease, emergence of type II 
diabetes, and obesity (Heidemann et al., 2008; Lazarou et al., 2012).  
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 Along with a balanced diet, physical activity has been widely recognized as a 
primary way of preventing and managing chronic disease (Ewing Garber et al., 2011; 
CDC, Chronic Disease Overview). A position statement published by The American 
College of Sports Medicine regarding quantity and quality of exercise for healthy adults 
notes physical activity decreases the risk of developing coronary heart disease, stroke, 
type II diabetes, and different forms of cancer such as colon and breast cancer (Ewing 
Garber et al., 2011). Regular exercise lowers blood pressure, improves insulin sensitivity 
and blood glucose control, aids in weight management, enhances lipoprotein profile and 
CHD biomarkers, preserves bone mass and reduces risk of falling in older adults, and 
improves stress levels and moderate depressive disorders (Ewing Garber et al., 2011). 
Multiple Chronic Conditions 
 Much of the literature has focused on specific chronic diseases such as 
cardiovascular disease, diabetes, and cancer, but research examining how multiple 
conditions can co-occur in the same individual is gaining momentum. A person living 
with multiple (two or more) chronic diseases, also known as multimorbidity, affects as 
many as 75% of older adults in America (Wolff et al., 2002; Goodman et al., 2014). 
Figure 1 shows the percentage of adults with two or more chronic conditions in the U.S. 
ages 45-64 and 65 and older. The percentage of adults with multiple chronic conditions 
has increased from 1999-2000 to 2009-2010, and the percentage of older adults with 
multiple chronic conditions is double the percentage of adults age 45-64 (Freid, 2012). 
Figure 2 shows the percentage of adults with two or more chronic conditions in the U.S. 
ages 45-64 and 65 and older and provides percentages among different races. The 
percentage of older adults age 65 and older in all race groups (Black, White, and 
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Hispanic) with multiple chronic conditions increased from 1999-2000 to 2009-2010 
(Freid, 2012). The nine selected chronic conditions include hypertension, heart disease, 
diabetes, cancer, stroke, chronic bronchitis, emphysema, current asthma, and kidney 
disease (Freid, 2012). 
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Figure 1: Percentage of adults with two or more chronic conditions 1999-2000 vs 
2009-2010 (Freid, 2012) 
 
Figure 2: Percentage of adults in the U.S. with two or more chronic conditions 
distributed by race (Freid, 2012) 
Prevalence of two or more of nine selected chronic conditions among adults aged 45 and 
over, by age and race and Hispanic origin: United States, 1999-2000 and 2009-2010  
 1999-2000 2009-2010 
Age in years Percent SE Percent SE 
45-64     
Black only, not Hispanic 23.2 1.0 27.9 1.1 
White only, not Hispanic 15.3 0.4 20.6 0.5 
Hispanic 14.5 0.8 19.0 0.9 
     
65 and over     
Black only, not Hispanic 43.8 1.7 51.6 1.7 
White only, not Hispanic 37.1 0.5 45.1 0.7 
Hispanic 32.2 1.7 42.4 1.8 
NOTE: SE is standard error 
SOURCE: CDC/NCHS, National Health Interview Survey 
 
 Accurately measuring the prevalence of multimorbidity requires a consistent 
definition, a defined list of diseases considered, and clear information about diagnostic 
methods. Without clear standards, it is difficult to give patients proper care and can 
impact outcomes such as quality of life, mortality, and functioning (Valderas et al., 
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2009). Clinical research, treatment, and prevention may not be consistent and effective 
without a clear way to define and measure the concept of multimorbidity. 
 Multimorbidity has consequences for all age groups, especially older adults. Men 
and women with multiple chronic conditions tend to have more rapid decline in their 
health status as well as a greater risk of disability (Wolff et al., 2002). There is a link 
between multimorbidity and multiple medication use in the older adult population. 
According to NHANES 2007-2008, 76% of older adults in the U.S. used two or more 
prescription medications, and 37% used five or more (National Center for Health 
Statistics, 2010). Another concern for physicians and clinicians is around whether 
medication for one condition negatively interacts with medication for other conditions. 
There has been question surrounding the increased number of medications for multiple 
conditions and whether they have beneficial or harmful effects on individuals because 
many clinical trials that evaluate medication exclude participants with multiple 
conditions. (Wolff et al., 2002; Goodman et al., 2014). Use of multiple medications 
interferes with nutrient absorption, metabolism, and excretion, and also affects the taste 
of different foods (Drewnowski & Shultz, 2001). If nutrient absorption is altered and 
taste of food is affected by medication, individual appetite is often reduced, leading to 
nutrient deficiency and under-nutrition.  
 Multimorbidity has large impact on the U.S. health care system because 
approximately 80% of Medicare spending is devoted to patients with four or more 
multiple chronic conditions (Valderas et al., 2009). Medical costs are increasing 
drastically as the prevalence of multiple chronic diseases increases (Wolff et al., 2002; 
Marengoni et al., 2011). It is vital for physicians to properly diagnose and recognize 
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patients with multiple chronic conditions in order to give proper health attention, whether 
it's from primary care physicians or from specialists. Wolff et al., found that per capita 
Medicare expenditures increased drastically in beneficiaries with chronic conditions 
compared to beneficiaries with no chronic condition. On average, $211 in expenditures 
accounted for beneficiaries without a chronic condition compared to $13,973 for 
beneficiaries with four or more chronic conditions (2002). 
 Various disease management programs, patient education, and therapy are 
available in order to help patients manage and prevent chronic diseases. With a few 
exceptions, most treatment focuses on one condition rather than managing multiple 
conditions (Wolff et al., 2002). At this time, literature and data concerning evidence 
based care for patients with multiple chronic conditions is not sufficient (Marengoni et 
al., 2011). 
 A Registered Dietitian (RD) is a food and nutrition expert who works in treatment 
and prevention of diseases by giving nutrition counseling, medical nutrition therapy, and 
nutrition education as part of a multidisciplinary medical team (Academy of Nutrition 
and Dietetics, 2015). RDs are qualified to give individualized nutrition care according to 
the patient’s needs and medical conditions. Older adults specifically may improve 
nutritional status and quality of life by individualized diet prescription (Dorner et al., 
2010). RDs often collaborate with exercise physiologists as they refer patients for 
exercise prescription as part of disease management (Miedema et al., 2015). An Exercise 
Physiologist is certified to assess an individual's exercise ability and prescribes 
appropriate physical activity to individuals with a range of chronic conditions. 
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 The complexity of having multiple conditions requires medical experts from 
various fields, including RDs. According to Partnership for Health in Aging Workgroup 
on Interdisciplinary Team Training in Geriatrics, using a RD as part of a 
multidisciplinary team leads to better health outcomes specifically with common chronic 
illness, improved medication adherence, fewer adverse drug interactions, lower costs, 
increased patient satisfaction, and better quality care overall (Montagnini, 2014). 
Cardiovascular Disease 
 Cardiovascular disease (CVD) is the number one cause of death in American 
adults and is accountable for 30% of deaths around the world (Tourlouki et al., 2009). 
CVD concerns the heart and blood vessels and includes health conditions such as heart 
attack, stroke, and heart failure. Plaque buildup in the walls of the arteries, also known as 
atherosclerosis, causes difficulty in blood flow. Atherosclerosis eventually can lead to a 
blood clot, and ultimately a heart attack or stroke. CVD is associated with other chronic 
conditions such as hypertension, diabetes, and metabolic syndrome (Tourlouki et al., 
2009; Heidenreich et al., 2011; Lazarou et al., 2012). 
 According to the American Heart Association, approximately 33 billion dollars 
are spent on medical costs relating to heart disease, stroke, diabetes, and cancer, which 
are related to consuming a poor diet (AHA, 2013). CVD-related medical costs have 
increased at an average yearly rate of 6% in the past decade, and have also accounted for 
a 15% increase in medical spending in the United States. Among Americans, 83.6 million 
have some form of CVD, 42.3 million of who are adults older than age 60 (AHA, 2013). 
According to the American Heart Association, 76.4 million Americans have been 
diagnosed with hypertension, 16.3 million have coronary heart disease, 5.7 million have 
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heart failure, and 7 million have experienced a stroke (2009). In 2009, the CDC reported 
that heart disease was the number one cause of death in women age 65 and older, 
followed by cancer, and stroke (CDC, 2012). Research predicts the prevalence of CVD 
will increase approximately ten percent over the next twenty years based on current 
prevention and treatment trends (Heidenreich et al., 2011). 
 Dietary habits can influence risk factors of cardiovascular disease like systolic 
and diastolic blood pressure, low-density lipoprotein (LDL) and high-density lipoprotein 
(HDL) cholesterol, weight gain, and blood glucose levels (Heidemann et al., 2008; 
Heidenreich et al., 2011). Focusing on overall dietary quality rather than single foods and 
nutrients is important in prevention of CVD. Dietary quality is a modifiable risk factor in 
prevention and management of CVD, especially in older adults (Atkins et al., 2014). 
 The Nurses' Health Study found that diets consisting of high intakes of fruits, 
vegetables, legumes, whole grains, fish, and poultry were associated with 28% lower 
cardiovascular mortality, whereas diets characterized by high saturated fat and refined 
grain intake were associated with 22% higher risk of CVD mortality (Heidemann et al., 
2008). Diets consisting of high saturated fat and refined grain intake have also been 
linked to increased risk in developing diabetes and metabolic syndrome (van Dam et al., 
2002). 
 Regular exercise has been shown to help prevent and manage CVD and other risk 
factors. The American College of Sports Medicine suggests a relationship between 
positive health outcomes and physical activity levels. Middle-age and older adults with 
better cardiorespiratory fitness levels at baseline, and adults who improve their 
 12 
 
cardiorespiratory fitness levels have lower risk of CVD and all-cause morbidity and 
mortality (Ewing Garber et al., 2011). 
Diabetes  
 Diabetes is a major health concern that is increasing at a rapid rate. Type 2 
diabetes is the most common type of diabetes and is characterized by the body's inability 
to use insulin properly, also known as insulin resistance (American Diabetes 
Association). Insulin is a hormone that allows cells to use blood glucose (sugar) as 
energy. When the body is resistant to insulin, cells do not receive enough energy. As a 
result, glucose remains in the bloodstream, increasing blood glucose levels. Chronic 
elevation of high blood sugar is a major characteristic of diabetes and has negative effects 
on areas of the body such as the heart, blood vessels, kidneys, nerves, and eyes. Long 
term complications include increase risk of developing heart disease or having a stroke, 
neuropathy, foot complications which can lead to amputations, kidney failure and 
dialysis, frequent infections, and premature death (American Diabetes Association). 
Although diabetes cannot be reversed, blood glucose levels can be managed with a 
balanced diet and regular exercise (Lazarou et al., 2012).  
 The American Diabetes Association estimated the economic cost of diagnosed 
diabetes in 2012 to be $245 billion, which "accounts for more than 1 in 5 health care 
dollars in the U.S." (American Diabetes Association, 2013). The cost of diabetes has 
increased 41% from 2007, which was an estimate of $174 billion in economic costs. $176 
billion of the total goes towards direct medical costs including inpatient hospital care, 
prescription medications for complications, diabetic supplies, routine physician visits, 
and residential facility stays (American Diabetes Association, 2013). $69 billion is spent 
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on indirect costs of diabetes such as absenteeism and decreased productivity at work for 
diabetics who are employed, inability to work due to disability, and premature mortality 
(American Diabetes Association, 2013).   
 Medical expenses due to diabetes and its complications are also high for 
individuals diagnosed with the condition. The American Diabetes Association estimates 
beneficiaries with diabetes spend approximately 2.3 times more in medical expenditures 
than individuals without diabetes (American Diabetes Association, 2013). A majority of 
the cost for care in the United States is covered by the government including Medicare, 
Medicaid, and military insurance. Private insurance and the uninsured pay the remainder 
of that cost. Diabetics who are uninsured have 79% less physician visits and are 
prescribed 68% less medication, but have 55% more emergency department visits 
compared to diabetics with insurance (American Diabetes Association, 2013).  
 According to the American Diabetes Association, 29.1 million Americans (adults 
and children) have diabetes (Go et al., 2013).  Of the 29.1 million people, 21.0 million 
people are diagnosed and 8.1 million people are undiagnosed. Men had a slightly higher 
prevalence than women, 15.5 million vs. 13.4 million, respectively (CDC, National 
Diabetes Statistics Report: Estimates of Diabetes and Its Burden in the United States, 
2014). American Indians/Alaskan Natives have the highest prevalence of diabetes 
(15.9%), followed by Non- Hispanic blacks (13.2%), Hispanics (12.8%), Asian 
Americans (9.0%), and non-Hispanic whites (7.6%) (CDC, 2014). Type 2 diabetes 
accounts for approximately 90 to 95 percent of diabetes in the United States. 
 The Centers for Disease Control and Prevention (CDC) reported in 2010 that 
26.9% of adults age 65 and older had been diagnosed with diabetes, the highest 
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prevalence among all age groups. In addition, over 20 million older adults are pre 
diabetic based on fasting glucose results, oral glucose tolerance tests, and hemoglobin 
A1C. The American Diabetes Association reported in 2012 that the prevalence of diabetes 
(diagnosed and undiagnosed) among seniors decreased to 25.9%, approximately 11.8 
million seniors (American Diabetes Association, 2013).  
 Diabetes affects millions of Americans, but treatment and care varies per 
individual. There are different areas of care available including blood glucose testing, 
prescription medication, physician visits, and lifestyle interventions such as proper diet 
and exercise. Blood glucose testing is necessary for most patients in order to properly 
manage glucose levels. Patients must be aware of the signs of high blood sugar 
(hyperglycemia) and low blood sugar (hypoglycemia).Different medications are available 
to diabetes, but are prescribed depending on individual basis. Patients with Type I 
diabetes must use insulin because their inability to produce insulin. Type II diabetics also 
may use insulin depending on their case. There are about 20 types of insulin sold in the 
United States and have different characteristics based on time before it enters the 
bloodstream, when it's working at its maximum capacity, and how long it lowers glucose 
based on a dose (American Diabetes Association, 2013). Oral medication is prescribed 
for glucose control (antihyperglycemic agents), stimulation of insulin production by the 
pancreas, increased sensitivity to insulin, improvement of glucose or insulin after a meal, 
or improved absorption of carbohydrates. Different combinations of oral medication may 
be prescribed as well, depending on the patient. 
 Although diabetes cannot be reversed, it can be controlled with changes in 
lifestyle. First, it is important for an individual with diabetes to test their blood sugar to 
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make sure it is within proper range during times of fasting and after a meal. If a health 
care provider has prescribed medication to help lower blood sugar, it is important that 
medication is taken as prescribed. Nutritional therapy and consistent exercise are lifestyle 
factors that can help manage the condition. 
 Eating a proper diet is one of the key factors to managing diabetes or preventing 
pre diabetes from progressing. The role of diet should be to help lower and maintain 
blood glucose levels at appropriate levels, as well as achieving or maintaining a healthy 
weight, and maintaining blood lipid levels (Lazarou et al., 2012). Because carbohydrates 
provide the most glucose in the diet, the amount and type of carbohydrates have been 
studied in regards to impact on postprandial glucose levels and overall glucose control 
(Wheeler & Pi-Sunyer, 2008). Diabetics are suggested to follow carbohydrate counting 
methods (Kaiser Permanente, 2013) or follow diabetic exchange diets. Complex 
carbohydrates and carbohydrates of lower glycemic index raise blood sugar at a more 
gradual, steady rate compared to simple carbohydrates and high glycemic index 
carbohydrates which raise blood glucose rapidly (Barclay et al., 2008).  
Various diets have been suggested in the literature in order to control blood 
glucose levels and other CVD biomarkers. A study investigating adherence to the Dietary 
Guidelines for Americans and the measurement of insulin resistance in the Framingham 
Heart Study Offspring Cohort found that participants with higher diet quality scores, 
measured by Dietary Guidelines for Americans Adherence Index, had lower homeostasis 
model assessment of insulin resistance. The results found were most significant in 
women (Fogli-Cawley et al., 2007). Diets rich in fruits, vegetables, whole grains, and low 
fat dairy were associated with protection against insulin resistant phenotypes and a diet 
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with refined grains, high fat dairy, baked goods, soda, and candy increased insulin-
resistant phenotypes (Liu et al., 2009). A recent study regarding low carbohydrate and 
low saturated fat diets vs. high-unrefined carbohydrate, low fat diets in participants with 
Type II diabetes concluded both diets improved glycemic control and CVD biomarkers 
over 24 weeks, and the low carbohydrate diet improved antiglycemic medication 
requirements (Tay et al., 2014). New research is continually published regarding diet and 
management of diabetes. 
 The University of Pittsburgh's Diabetes Prevention Program was a major clinical 
trial that investigated whether either lifestyle changes such as diet and exercise or the oral 
diabetes medication Metformin could prevent or delay type II diabetes in participants 
with impaired glucose tolerance. Lifestyle intervention included a healthy low fat, low 
calorie diet as well as moderate intensity exercise at least 150 minutes per week. 
Participants in this group received a 16 lesson curriculum including diet, exercise, and 
behavior modification. Average follow up of participants was 2.8 years for placebo, 
Metformin, and lifestyle intervention groups. The incidence of diabetes was significantly 
lower in the lifestyle intervention group in the follow up compared to the Metformin, 
therefore more effective in reducing the incidence (Bray et al., 2002).  
Metabolic Syndrome 
 Metabolic Syndrome is a cluster of health problems which puts individuals at 
greater risk for developing other chronic diseases such as diabetes and CVD. Metabolic 
syndrome is diagnosed if an individual has three or more of the following conditions: 
abdominal obesity, hyperglycemia (fasting glucose 100 mg/dL or greater), elevated 
triglyceride levels (150 mg/dL or greater), low HDL cholesterol (less than 40 mg/dL in 
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men and less than 50 mg/dL in women), hypertension (Fogli-Cawley et al., 2007).  About 
one in three American adults has metabolic syndrome, and is becoming an increased 
health concern as obesity and other chronic conditions have increased among the 
American population. Adherence to the Dietary Guidelines for Americans, 2010, could 
help with management of metabolic syndrome, as well as other chronic conditions (Fogli-
Cawley et al., 2007, Hosseini-Esfahani et al., 2011).  
Inflammation 
 Inflammation is the body's immune response to an external stimulus that is not 
normally produced or recognized by the body. The goal is to eliminate the cause of cell 
injury and to begin the repair process. White blood cells and other plasma proteins are 
part of the immune response and go to the site of infection or damage. Acute 
inflammation is an immediate response to an infection, injury, or virus. Chronic 
inflammation is response to a long lasting external stimulus which often severely 
damages tissues over time. Persistent infection, autoimmune disease, and chronic 
exposure to toxic chemicals or stress are all causes of chronic inflammation. Adipose 
tissue (fat cells) can also be responsible contributing to inflammation.  
 Commonly studied biomarkers of inflammation are Interleukin-6 (IL-6) and C-
reactive protein (CRP) and can be measured through blood samples as a way to measure 
inflammation severity. Research has shown IL-6 and CRP to be more commonly found in 
individuals with obesity or chronic diseases such as cancer, CVD, and Type II diabetes 
(Bansal et al., 2007; Pradhan et al., 2001). Although the mechanisms are not fully 
understood, inflammation is considered to be an important linking factor between dietary 
patterns (such as the Western diet) and disease states such as CVD, diabetes mellitus, and 
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cancer. One study concluded that high levels of plasma CRP were significantly 
associated with the risk for ischemic stroke (Everett et al., 2006). Data from the Women's 
Health Study showed a link between high baseline levels of IL-6 and CRP and risk of 
developing Type 2 Diabetes Mellitus (Pradhan et al., 2001). Bansal et al. (2007) found 
that women with higher baseline levels of high sensitivity-CRP suffered myocardial 
infarctions earlier in life compared to women with lower baseline levels and were more 
likely to have a fatal event. Reducing inflammation through diet and physical activity 
may be beneficial, as research suggests it may decrease the risk of developing chronic 
disease related to diet. 
 Higher diet quality has been associated with lower levels of inflammatory 
markers. Nettleton et al. (2006) found that CRP and IL-6 were inversely associated with 
consumption of a diet highly comprised of fruit, nuts, whole grains, and green leafy 
vegetables. A recent study by Park et al. (2014) concluded that CRP concentrations were 
negatively correlated with higher diet quality. Increase fiber intake has been shown to be 
associated with decreased CRP levels (Kantor et al., 2013). A current review summarized 
eight observational studies from 2010 through 2013 on association between diet patterns 
and diet quality scores with inflammatory markers. The authors concluded diets rich in 
fruits and vegetables were associated with lower levels of CRP and other inflammatory 
markers, while diets high in meat were associated with higher levels of inflammatory 
markers (Oude Griep et al., 2013).  
 Sedentary behavior has been linked to increase risk of inflammation. One study 
noted significant decrease in CRP levels in women after a sixteen week aerobic exercise 
intervention with no dietary modification (Arikawa et al., 2011). Reed et al. (2010) 
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examined the effect of physical activity and caloric restriction on inflammatory markers 
and concluded the significant decrease on IL-6 but not CRP. 
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Measuring Diet Quality: Individuals 
 There are multiple ways to measure an individual's diet. An individual's dietary 
intake is measured by dietary assessment methods. Methods used to assess diet include, 
but are not limited to, weighted food records, food diaries, 24 hour diet recalls, and food 
frequency questionnaires (FFQ). There are dietary indices that analyze multiple 
nutritional components, nutrients, and/or food groups to rate overall diet and dietary 
quality.  
Dietary Assessment Methods 
 Diet is one of the major contributors to overall health. Measuring diet through 
different dietary assessment tools has been developed to accurately determine dietary 
intake. Each assessment tool considers types and amount of food as well as nutrient 
intake. The different methods can either document what an individual ate on one or more 
days (Food records, 24 hour diet recall), or capture a snapshot of what a person typically 
eats during a specific period of time (food frequency questionnaire).  A food record is a 
diary of food a person eats on one day or multiple days. An individual keeps record of the 
food brand, preparation method, and the time and location in which they ate. The 24 hour 
diet recall should be done multiple times to see variations in a person's diet on a day to 
day basis. Typically, at least one weekday is recorded and one weekend day. A trained 
professional will conduct the recall, so literacy is not required, but it does require the 
participant to rely on memory. The FFQ assesses diet intake over a period of time, 
typically a week, month, season (3 months), or a year, by questioning how often and how 
much the participant consumes particular foods and beverages in the specified time 
frame. This is done by the participant, or it can be interviewer administered. 
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  Choosing the appropriate dietary assessment method and analysis techniques are 
important to determine the relationship between dietary intake and chronic disease in 
different populations and age groups. Determining dietary patterns (e.g. food often 
consumed, meal and snacking habits, eating frequency) is important regarding the 
relationship to chronic disease. 
Dietary Quality 
 Dietary quality is consistent with nutrient density; high dietary quality is 
characterized by a diet high in fruits, vegetables, lean protein, whole grains, and low fat 
dairy, while low dietary quality is characterized by foods high in fat (saturated, trans), 
high sodium, high cholesterol, and added sugar. The purpose of many diet quality indices 
is to understand whole diet consumption, specifically quality and variety of the diet 
consumed, and the association it has on health outcomes. Often times, dietary quality 
indices are used to measure how well an individual's diet adheres to specific 
requirements, such as the Dietary Guidelines for Americans (DGA). The DGA was 
developed with the aim of preventing chronic disease development or progression. 
Having a diet consistent with the DGA can prevent chronic disease from developing, can 
improve chronic disease state, and can prevent the development of other chronic 
conditions (Wirt, 2009).  
Dietary Quality Indices 
The purpose of many of the diet quality indices is to examine an individual's diet 
as a whole rather than looking at a single nutrient. There are two different types of 
scoring methods when discussing diet quality indices. First, there are a priori scoring 
methods which is a theoretical, score-based approach based on current knowledge in the 
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field of nutrition (Waijers et al., 2007). A priori scoring focuses on food and nutrients that 
are vital to health, and are examined as a comprehensive measure of diet quality. Diet 
indices based on the adherence to dietary guidelines such as the Healthy Eating Index 
(Guenther et al., 2013) and Alternative Healthy Eating Index (McCullough et al., 2002) 
are both examples of a priori scoring indices. 
The a posteriori method is an empirically derived eating pattern that is data 
driven using factor or cluster analysis (Moeller et al., 2006). These data are collected 
based on correlations of food intakes from a variety of dietary components (Waijers et al., 
2007). Examples of empirically derived eating patterns include "high-fat," "vegetable and 
fruit," or "Heart Healthy" (Newby & Tucker, 2004). Often time, a priori and a posteriori 
scoring methods have been combined to display an association between overall diet and 
different health outcomes. 
 The Dietary Guidelines for Americans Adherence Index (DGAI) is a diet quality 
index developed originally by Fogli-Cawley et al. (2006). The DGAI was developed 
based on the 2005 DGA and has since been revised to meet the key food 
recommendations of the most recent 2010 DGA (Troy & Jacques, 2012). The DGAI -
2010, an a priori measurement of diet quality, measures how well an individual's diet 
adheres to the recommendations set out by the 2010 DGA. DGAI-2010 is a continuous 
score and is scored from 0 (poorest diet quality score) to 100 (highest diet quality score).  
 The DGAI-2010 scoring includes five main food groups; fruit, vegetable, protein, 
grains, and dairy and subgroups of some food groups (i.e., vegetable and protein; 
described in detail below). The score for each category is 0-1. One strength of the DGAI-
2010 is that it penalizes overconsumption of energy dense foods if intake is over the 
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recommended amount such as consuming saturated fat greater than 10% of total energy 
intake (Fogli-Cawley, et al. 2006). The penalty assessed for overconsumption is 
proportional to the amount consumed over the target range. Another strength of the 
DGAI-2010 is points for variety among protein, fruit, and vegetable intake. Protein is 
categorized in three subcategories; “seafood, meats and poultry, and eggs,” “nuts and 
seeds,” and “soy products.” The vegetables subcategories are "dark green," "orange/red," 
"beans and peas," "starchy vegetables," and "other vegetables."  
 There are studies that use the DGAI-2010 to assess diet quality and the 
associations between different chronic conditions. Fogli-Cawley et al. examined the 
relationship between diet quality and degree of insulin resistance based on data from the 
Framingham Offspring Cohort Study (2007). Participants with the highest quintile 
category of DGAI score had significantly lower degree of insulin resistance than those in 
the lowest quintile after adjusting for age, sex, and waist circumference (Fogli-Cawley et 
al., 2007). Liu et al. found similar results, suggesting the consumption of a diet high in 
fruit, vegetables, whole grains, and low fat dairy protects against insulin resistance 
(2009). DGAI-2010 is used in many studies to assess relationships between diet quality 
and risk of chronic disease. 
 The Healthy Eating Index (HEI) was developed by the United States Department 
of Agriculture to determine how well individual diets were adhering to the Dietary 
Guidelines for Americans (DGA). It analyzes food, beverage, and nutrient intake, as well 
as balance among food groups. The HEI-2010 reflects the 2010 DGA and is comprised of 
twelve components; 9 adequacy and 3 moderation components (Guenther et al., 2013).  If 
an individual meets the guideline standard or consumes more than the standard within 
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each individual adequacy category, they receive maximum points within that particular 
category. For the moderation components, intakes at the standard or below receive 
maximum points within each category. The HEI is a widely used diet quality index in the 
United States.  
 The Alternative Healthy Eating Index (AHEI) was developed based on an 
extensive review of the currently literature and collaboration with nutrition experts with 
the goal of identifying nutrients and foods which are associated with lower risk of chronic 
disease development (Chiuve et al., 2012). The AHEI-2010 has been used to assess the 
association between diet quality and risk of major chronic disease and was strongly 
predictive of coronary heart disease risk and diabetes risk (Chiuve et al., 2012). A study 
examining diet quality and the association of chronic disease mortality risk in 
postmenopausal women found that having better diet quality, measured by AHEI-2010, 
significantly decreased CVD mortality risk by 18-26% (George et al., 2014). 
 Research shows the rate for multiple chronic diseases is lower in the 
Mediterranean region of the world, which largely can be related to specific dietary 
practices and patterns (Fung, et al., 2005). The alternate Mediterranean Diet Score 
(aMED) was developed to use along with the FFQ in the United States and is based on 
the Mediterranean diet scale. There are nine categories, and an individual receives one 
point if they consume above the median for each of the categories except red meat (below 
the median receives a score of 1). aMED scores range from 0-9, zero being the worst and 
nine being the best. Higher aMED scores were associated with lower inflammation 
biomarkers, which suggest a reduction of risk of diseases such as hypertension, diabetes, 
and CVD (Fung et al., 2005).  Having a better diet quality measured by aMED is 
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associated with 18-26% lower all-cause mortality and CVD mortality, as well as a 20-
23% lower risk of cancer in post menopausal women (George et al., 2014). 
 The Dietary Diversity Score (DDS) was developed to measure dietary variety 
among the United States population from five food groups; meat (animal and plant 
protein sources), dairy, fruit, vegetables, and grains. Increasing the variety of foods in the 
diet can ensure adequate intake of the essential nutrients (Kant et al., 1991). A maximum 
DDS of 5 signifies consumption of food from each of the five food groups listed above.  
The DDS has been used to assess total diet in relation to all-cause mortality. 
 Kant et al (1993) used data from the first NHANES Epidemiologic Follow-up 
Study to relate dietary diversity to all-cause mortality.  24 hour recalls were collected 
from 10,424 participants ages 25-74 in order to determine DDS. 25% of the participants 
scored less than 4 on the DDS. Increasing income and education were associated with 
higher DDS scores in men and women, and lower BMI was associated with higher DDS 
in women. A large portion of the participants who reported having "little physical 
activity" had low DDS. Crude and age-adjusted all-cause mortality rates were calculated. 
Relative risk of mortality was found to be inversely related to DDS, while increasing 
mortality was associated with decreased DDS in men and women; therefore, omitting 
food groups was associated with increased risk of all-cause mortality (Kant et al., 1993). 
 In an extended study, Kant et al. (1995) examined the relationship of diet quality 
assessed by DDS with CVD, cancer, and other causes (non-CVD, non-cancer) of 
mortality from NHANES I Epidemiologic follow up study. Age adjusted risk of mortality 
was inversely related with DDS in men and women, except cancer in women. This data 
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suggests eliminating one or more major food group increases the risk of CVD and cancer 
mortality (Kant et al., 1995). 
 The Recommended Food Score (RFS) was developed to examine the association 
of diet quality and mortality in women using data from the Breast Cancer Detection 
Demonstration Project. Women age 35 to 74 years completed a 62 item food frequency 
questionnaire. Using the FFQ, the RFS index was developed. Twenty three food items 
from the FFQ are used for scoring, emphasizing consumption of fruits, vegetables, whole 
grains, low-fat dairy, and lean meats or meat alternates. The RFS is calculated by 
summation of the 23 items that participants mentioned they consumed at least once a 
week, resulting in a maximum score of 23. The remaining 39 food items did not meet the 
criteria for inclusion in the RFS (Kant et al., 2000).  
 The mean RFS in the cohort was 11.4 and participants with higher RFS were 
typically older, more educated, physically active, likely to drink alcohol, use 
supplements, and less likely to currently smoke. Women who reported dietary patterns 
consistent with current guidelines (fruits, vegetables, whole grains, low fat dairy, lean 
meat) had lower risk of mortality and women in the highest RFS quartile had 30% lower 
risk of multivariate age-adjusted all cause mortality compared to women in the lowest 
RFS quartile (Kant et al., 2000).  
Measuring Diet Quality in Older Adults 
 A variety of dietary indices have been used to evaluate the association between 
diet quality and chronic disease risk and mortality, but until recently, no index had been 
developed specifically for older adults. Energy requirements decrease with age due to a 
decrease in basal metabolism and lower energy expenditure levels. Although daily caloric 
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needs are decreased, protein, vitamin and mineral intake should stay relatively the same 
through the later stages in life (Kourlaba et al., 2009).   
 The Elderly Dietary Index (EDI) was developed to assess dietary adherence to 
dietary recommendations specifically for older men and women using a survey in the 
Mediterranean islands. The food scoring categories of the EDI is based on the specific 
dietary recommendations for older adults from the Modified Food Guide Pyramid for 
70+ Adults developed by researchers at Tufts University (Russell et al., 1999).  
 The ten dietary components used to develop the EDI include cereal, meat and 
meat products, vegetables, fruits, legumes, fish and seafood, dairy products, bread (e.g., 
whole grain, white, and a combination), alcohol, and olive oil. Consumption of a variety 
of foods from different food groups can help older adults meet the Recommended Dietary 
Allowances for vitamins, and minerals such as calcium, potassium, and other dietary 
components which older adults typically do not meet such as fiber and protein (Kourlaba 
et al., 2009). Each category had a max score of four assigned; deviation from the 
recommended consumption resulted in a score less than four. Total EDI score is derived 
from the summation of each category which ranges from 10-40. Higher scores indicate 
greater adherence to the dietary recommendations (Kourlaba et al., 2009). 
 The developers of the EDI, Kourlaba et al., (2009) examined whether the EDI is 
associated with CVD risk factors such as diabetes mellitus, obesity, hypertension, and 
hypercholesterolemia through a validation sample of 668 free-living Greek adults 65 
years and older. Individuals were selected if they were free of CVD (myocardial 
infarction, stroke, and angina), if they did not follow a specific diet to control blood 
pressure, blood glucose, body weight, or lipid levels, and if they maintained the same 
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dietary habits over the past decade. Dietary intake was assessed through semi-quantitative 
food frequency questionnaire while physical activity was evaluated by self reported 
International Physical Activity Questionnaire for the elderly.  
 EDI score was broken into tertiles; 1st (10-28 points), 2nd (29-31 points) and 3rd 
(32-40 points). Mean EDI score was 29.2+ 3.5. Participants in the third tertile had higher 
education level, better financial status, and were less likely to be sedentary compared to 
the participants in the first and second tertiles. Third tertile participants were less likely to 
be obese, hypertensive, and have at least one risk factor for CVD compared to the rest of 
the participants. A one unit increase in EDI score was associated with approximately 10% 
lower odds of being obese, hypertensive, and having at least one CVD risk factor even 
when adjusting for age, sex, smoking, physical activity, education, and living alone. 
Sensitivity of the EDI was 59% for obesity, 71% for hypertension, and 68% for having at 
least one CVD risk factor. Specificity for EDI was 51% obesity, 45% for hypertension, 
and 49% for having at least one CVD risk factor (Kourlaba et al., 2009). Therefore, the 
EDI can be a useful tool when assessing diet quality and risk for developing CVD in 
older adults. 
National Cancer Institute Fruit and Vegetable Screener 
 Dietary screening tools have been developed to assess dietary intake of different 
food components such as fruit and vegetables. Fruit and vegetable intake are indicators of 
an overall healthy diet. Fruits and vegetables are necessary for a healthful diet as they 
provide essential vitamins and minerals as well as other health promoting compounds. 
Intake of fruits and vegetables has been studied in relation to disease risk. A baseline 
study regarding daily fruit and vegetable intake in the United States reported an average 
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of 3.4 servings consumed per day, lower than the recommended minimum of five daily 
servings (Subar et al., 1995). Increasing fruit and vegetable intake to five or more 
servings per day has been a concern in the United States, therefore the National Cancer 
Institute and National 5 a Day Program developed a fruit and vegetable screener as an 
effort to track progress in fruit and vegetable consumption. 
 Using data from the National Institutes of Health- AARP Diet and Health Study, 
Thompson et al. (2000) tested the performance of the standard fruit and vegetable 
screener as well as an updated, 16 question fruit and vegetable screener. Fruit and 
vegetable intakes using the screener and FFQ were compared to the estimated true usual 
intake using a measurement error model. Median daily servings were underestimated in 
both screeners.  
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Table 1: Indices to Measure Diet Quality in Individuals 
 
Name of 
Index 
Value/use of index Description Range of score 
(minimum-
maximum) 
Developer/validation 
Diet Diversity 
Score (DDS) 
 Measures extent of dietary 
variety by considering 
consumption from all food 
groups (correlates 
positively with nutritional 
adequacy) 
 Used to evaluate variety of 
total diet and relation to all 
cause-mortality (using 
NHANESI) 
 Diets that omit several 
food groups associated 
with increased risk of 
mortality 
 Counts the number 
of food groups 
(dairy, meat, grain, 
fruit, vegetable) 
consumed daily 
 Based on reporting 
from 24 hour 
recalls 
0-5 
 
(1 point for each 
group) 
Kant, A.K., Schatzkin, 
A., Harris, T.A., Ziegler, 
R.G., Block, G. (1993). 
Dietary diversity and 
subsequent mortality in 
the First National Health 
and Nutrition 
Examination Survey 
Epidemiologic Follow-up 
Study. The American 
Journal of Clinical 
Nutrition; 57: 434-440. 
Recommended 
Food Score 
(RFS) 
 Multifactorial measure of 
overall diet quality derived 
from dietary guidelines 
 Association of mortality 
from a prospective cohort 
study, Breast Cancer 
Detection Demonstration 
Project, with diet quality 
 High RFS associated with 
decreased risk of mortality 
in women. 
 Measures the sum 
of the number of 
foods 
recommended by 
the dietary 
guidelines (fruits, 
vegetables, whole 
grain, low fat 
dairy, lean 
meat/poultry) 
 Independent of 
reported amounts 
to avoid 
measurement error. 
0-23 
 
(Calculated 
using 23 food 
items consumed 
at least once per 
week; sum of the 
23 items) 
 
Kant, A.K, Schatzkin, A., 
Graubard, B.I., Schairer, 
C. (2000). A Prospective 
Study of Diet Quality and 
Mortality in Women. 
Journal of the American 
Medical Association; 
283(16): 2109-2115 
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Elderly 
Dietary Index 
(EDI) 
 Measure the degree of 
adherence to nutritional 
recommendations for older 
adults 
 Assess diet quality and 
health status in older 
adults, especially risk for 
developing CVD. 
 Measures 10 
components 
pertaining to 
consumption and 
frequency  
 Fruits, vegetables, 
grains, fish, meat, 
legumes, olive oil, 
alcohol, type of 
bread and dairy.  
10-40 
 
(Each category 
score 1-4) 
Kourlaba, G., 
Polychronopoulos, E., 
Zampelas, A., Lionis, C., 
Panagiotaskos, D.B. 
(2009). Development of a 
Diet Index for Older 
Adults and Its Relation to 
Cardiovascular Disease 
Risk Factors: The Elderly 
Dietary Index. The 
Journal of the American 
Dietetic Association; 
109(6): 1022-1030 
National 
Cancer 
Institute (NCI) 
Fruit and 
vegetable 
screener 
 Developed by NCI and 
National 5 a Day Program 
 Indicator of usual fruit and 
vegetable intake per day 
 Track changes in fruit and 
vegetable consumption  
 Validated in adults ages 
20-70 years old 
 Assessment tool to 
assess fruit and 
vegetable intake 
including 100% 
juice, green salad, 
french 
fries/potatoes, 
vegetables not 
including salad and 
potatoes, fruit not 
including juices 
 Time frame of 
consumption based 
on past month 
 Response to 
questionnaire 
items are:  
 Never, 1-
3/month, 1-
2/week, 3-
4/week, 5-
6/week, 
1/day, 2/day, 
3/day, 4/day, 
5+/day 
Subar AF, Thompson FE, 
Kipnis V, Midthune D, 
Hurwitz P, McNutt S, 
McIntosh A, Rosenfeld S. 
(2001). Comparative 
Validation of the Block, 
Willett, and National 
Cancer Institute Food 
Frequency 
Questionnaires: The 
Eating at America's Table 
Study. American Journal 
of Epidemiology: 
154:1089-99. 
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Determinants of Diet Quality 
 A diet of high dietary quality can help with the aging process as it may alleviate 
physiological and functional declines, increases the chances of successfully living 
independently (Payette, 2005), and helps offset chronic disease development (Irz, 2012). 
Research has shown that older adults eat less healthy partially due to reduced food and 
energy intake, decreased vegetable intake and less dietary variety due to diet restrictions, 
dental problems, and social factors (Arabshahi et al., 2011; Conklin, 2013). In order to 
improve overall diet in older adults, we need to understand the determinants of diet 
quality within this population.  The literature suggests predictors are different among 
older men and older women (Shatenstein, 2004), but the question is what leads older 
adults to choose specific diet patterns. Different determinants contributing to diet quality 
in older adults studied in the literature include demographic and economic factors, as well 
as environmental, cultural, and psychological factors.  
Gender-based Differences 
  There are many gender-based differences that are positive and negative 
predictors of diet quality. In a study examining gender differences regarding views on 
healthy behaviors and cognitive health, both men and women agreed a healthy diet was 
vital for healthy aging (Wu et al., 2009). That study identified barriers to healthy eating, 
which differed between the two genders. Women said they often chose quick and 
convenient meals as opposed to healthier meals when cooking for themselves, as well as 
difficulty preparing healthy meals as barriers, while men said taste preference, fast-food, 
and lack of self control were barriers (Wu et al., 2009). Studies have noted less concern 
about healthy eating among men, and in married men, healthier diets were a result of 
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their wives cooking (Wardle et al., 2004; Wu et al., 2009). Older women consume more 
fruits and vegetables compared to older men because they have better nutrition 
knowledge (Baker and Wardle, 2003). 
 Sociodemographic, lifestyle, and dietary characteristics in older adults were 
examined to understand determinants of diet quality and diversity in a Quebec study 
(Shatenstein et al., 2004). Results found different positive and negative predictors of 
usual dietary adequacy between men and women age 55-74 using two validated diet 
quality scores; the Dietary Diversity Score (DDS) and Dietary Adequacy Score (DAS). 
Positive predictors of usual DDS in men were eating breakfast and eating prepared foods, 
while negative predictors of usual DDS were poor social support and use of supplements. 
Prepared meals were defined as ready-to-eat frozen meals, meals eaten in restaurants, and 
delivered to the home (Shatenstein et al., 2004). The DDS score from the study is based 
on Canada's Food Guide for Healthy Eating and does not consider added fat, sugars, salt, 
and non-nutritive substances in food (Health Canada, 1992), making this a limitation 
regarding prepared foods as a positive indicator. Using nutrient supplements, regular 
smoking, and eating two or fewer meals per day were negative predictors for men using 
DAS index (Shatenstein et al., 2004). Positive predictors of usual DDS for women 
included regular physical activity as opposed to sedentary behavior and higher education 
levels, while eating commercial prepared foods and preferring to be overweight than 
being deprived favorite foods were negative predictors. Reporting that food choices were 
influenced by health concerns were positive determinants of DAS in women (Shatenstein 
et al., 2004).  
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 From the Quebec study, the most influential predictor of higher DAS in both men 
and women was eating three meals per day (Shatenstein, 2004), which is not surprising. 
Nutrient and energy intakes increase the more meals an individual consumes. Individuals 
who tend to skip meals, typically breakfast, potentially do not receive enough energy and 
nutrients (Lee et al., 1996; Redondo et al., 1997). A study examining the short term 
impact of nutrition education and counseling including congregate feeding and home 
delivered meals found an increase in number of meals consumed per day and eating five 
or more serving of fruits and vegetables. As a result, nutrition risk factor scores were 
significantly improved in participants as well as nutrient intake (Wunderlich et al., 2011). 
 Baseline determinants of diet quality in older men and women were identified 
from the Canadian NuAge study on nutrition and successful aging (Shatenstein et al., 
2013). Positive determinants of diet quality in men were higher education, diet 
knowledge, number of daily meals, and perceived physical health, while negative 
predictors were wearing dentures, alcohol consumption, and eating regularly in 
restaurants. For women, higher education, diet knowledge, number of daily meals, and 
having greater hunger sensation were positive predictors while greater BMI and chewing 
problems were negative determinants (Shatenstein et al., 2013). Many of the results align 
with results from other studies. Consuming three meals per day confirmed results from 
2004 NuAge cohort (Shatenstein et al., 2004). Higher diet quality was suggested to be 
better in older adults with better health and nutrition awareness, as well as the amount of 
attention paid to maintaining a healthy diet (Shatenstein, 2004). It is clear from the 
research there are gender differences which suggests targeting health promotion and 
nutrition education to the needs of men and women in a different manner. 
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Socio-economic Impact on Diet Quality 
 Socio-economic status (SES) and demographic factors have an effect on overall 
diet quality (Larrieu et al., 2004; Darmon & Drewnowski, 2008; Katsarou et al., 2010). 
SES determinants frequently studied consist of individual and household income, 
education, and occupation, while demographic factors include household composition 
and marital status. SES and demographic determinants can better predict overall diet 
quality compared to chronological age (Drewnowski & Shultz, 2001).   
 High nutrient-dense diets, consisting of fruits, vegetables, lean meat, fish, and 
whole grains are associated with better health but are considerably more expensive than 
diets consisting of high fat, refined grains, and sugar (Conklin et al., 2013). Older adults 
are susceptible to poor diet quality due to changes in economic status. Many older adults 
are on a fixed income due to retirement or unemployment, which may limit what they are 
purchasing for food. Food prices, especially fruits, vegetables, fish and lean protein, have 
increased over the years. Some research suggests that it would cost an older adult half of 
their weekly budget to support a healthy diet, and special therapeutic diets may cost even 
more (Conklin et al., 2013). Food is often viewed as a flexible expense for the older 
population, so older individuals may limit their spending in this area if necessary as a 
means to save money. Many older adults are affected with one or more chronic condition 
(Wolff et al., 2002; Goodman et al., 2014), which potentially makes medical costs a 
priority over spending money on healthier food. In a Canadian study, health care 
providers acknowledged how fixed incomes in older adult clients played a significant role 
in food access (Keller et al., 2010).  
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 A four-country study, including Finland, Italy, UK, and Sweden, examined SES 
and demographic determinants of diet quality (Irz et al., 2012) using the Diet Quality 
Index (DQI) developed by Patterson and colleagues (1994). Results found older 
individuals with better resource availability in the UK and Finland had poorer DQI 
scores, and no significance among individuals in Italy and Sweden. Individuals with 
higher resources in the countries studied consume more saturated fat, cholesterol, and 
sodium (Irz et al., 2012). The results contradict many studies which suggest lower 
resource availability to be associated with lower diet quality, particularly in the United 
States (Darmon & Drewnowski, 2008; Katsarou et al., 2010). Preference for food was 
significantly negatively associated with diet quality, as older adults allocate more money 
to food with higher total energy, saturated fat, sodium, and cholesterol content. Irz et al. 
described lack of rationale and control among the older population when making food 
choices (2012). Food choices also may be derived from habits formed through an 
individual's life. 
 The Three City (3C) study identified SES and demographic differences in dietary 
habits among community living older adults in three urban cities in France (Larrieu et al., 
2004). Results found men ate more meat, fish, cereal/bread/starch, raw vegetables, and 
legumes, while women consumed more raw fruit, cooked fruits and vegetables, and 
consumed less alcohol. Both men and women in the oldest age group (85 years old and 
up) participants consumed less cereals/bread/starch, raw vegetables and legumes. Women 
also consumed less fish and meat than men in this age group (Larrieu et al., 2004). 
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Education as a Determinant of Diet Quality 
 In the four-country study, education was a significant predictor of diet quality (Irz 
et al., 2012). Higher education level was significantly associated with higher DQI scores 
when income was controlled for. Higher education was associated with higher 
consumption of fruits and vegetables and lower consumption of saturated fat in Finland 
and Sweden. When income and education were controlled for, professional status 
(retired, self-employed, manager, or employee) showed no significant correlation to diet 
quality (Irz et al., 2012). 
 The 3C study examined education level as a determinant of diet quality and had a 
significant association with income (Larrieu et al., 2004). Consumption of fish, raw fruits 
and vegetables, cooked fruits and vegetables, and quantity of alcohol increased with 
higher education level. Eating more cereal, bread, and starch was associated with lower 
education level (Larrieu et al., 2004).   
 A study determined if socioeconomic status amongst eastern Mediterranean older 
adults was associated with diet habits, especially traditional Mediterranean dietary 
guidelines. This study concluded participants with more years of education and higher 
income were more likely to have a healthier diet (Katsarou et al., 2010). 
Lifestyle Impact on Diet Quality 
 There are various lifestyle variables examined when discussing determinants of 
diet quality in older adults. In a study by Boynton, et al. (2008), education level, smoking 
history, alcohol consumption, family history of cancer, intentional weight loss, and BMI 
and body fat were examined as determinants of diet quality in overweight and obese, 
otherwise healthy, postmenopausal women. Results found the strongest, significant 
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predictors of diet quality among the study population to be education and smoking 
history. The women with some college and women who were former smokers had higher 
diet quality scores compared to women with a high school education and women who 
never smoked. The researchers suggest individuals who were former smokers have made 
a conscious decision toward a healthier lifestyle by quitting smoking, suggesting they 
may have made improvements to their diet as well (Boynton, et al., 2008).  
 BMI and percent body fat were found to be moderately associated with diet 
quality in overweight and obese, postmenopausal women. Women with lower BMI status 
and lower percent body fat had higher diet quality scores compared to women with higher 
BMI scores (Boynton et al., 2008). 
 Individuals who are physically active have shown improvements diet quality over 
time compared who individuals who are sedentary (Fung et al., 2007; Lee et al., 2007; 
Arabshahi et al., 2011). Trends in overall diet quality for coronary heart disease 
prevention were examined by observing data derived from the Minnesota Heart Survey. 
Participants who were physically active compared to sedentary and were non smokers 
had better diet quality scores (Lee et al., 2007).  Being physically active and non smoking 
status were associated with higher diet quality in a study assessing the association 
between diet quality and type II diabetes risk in women (Fung et al., 2007). 
 A longitudinal study in Australia found that individuals who were physically 
active had better improvements in diet quality over a 15 year period than individuals who 
were sedentary, and women who were nonsmokers had improvements in diet quality 
(Arabshahi et al., 2011). A review of literature on behavioral determinants of healthy 
aging found smoking status and physical activity to be significant determinants. Current 
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non-smokers and individuals who had previously quit smoking had better health 
outcomes, as well as participants who were frequently physically active (Peel et al., 
2005).  
Social Impact on Diet Quality 
 A Quebec study analyzing home dwelling older adults found that poor social 
support is a negative predictor in diet quality in older men (Shatenstein, 2004). Changes 
in household structure and loss of a partner or spouse can impact nutrition status as 
loneliness and living alone has been cited as a factor leading to inadequate nutrient 
intakes in older adults (Payette & Shatenstein, 2005). Older men, especially men 75 years 
and older, tend to consume a poor diet compared to men of the same age living with a 
spouse (Wardle et al., 2004; Wu et al., 2009). Research on socialization during meal time 
has shown to improve diet and nutritional status when eating with family or friends 
(Drewnowski & Shultz, 2001).  
 Results from the four countries study in the EU found that living with a spouse 
was significantly related to higher diet quality in three of the four countries, as living 
alone is associated with making less healthy food choices (Irz et al., 2012). In the 3C 
study, participants who lived alone, compared to participants living with a spouse or 
others, consumed significantly less of all food groups. Women who lived alone ate 
especially less meat and raw vegetables (Larrieu et al., 2004). 
Oral Health and Diet Quality 
 Oral health problems such as dry mouth, wearing dentures, and tooth loss, have 
been associated with altered nutrient intake and poor diet quality in both elderly men and 
women due to difficulties chewing and swallowing (Cermak et al., 2003; Quandt et al., 
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2011; Savoca et al., 2011). Diets are often changed or altered among individuals affected 
oral health difficulties in order to make chewing and swallowing easier (Quandt et al., 
2009). Severe cases of dry mouth have been associated with lower intake of whole grains 
but high intakes of fruit. Dry mouth has been associated with avoidance of several foods 
due to perceived swallowing difficulty (Quandt et al, 2011), which may have an impact 
on variety and types of food consumed. Results examining diet quality and oral health 
status of older adults in the rural parts of the United States showed older adults who 
avoided the most amounts of foods wore dentures and were not properly fitted (Quandt et 
al., 2009). A study by Savoca et al. wanted to determine if denture status (no denture use, 
complete, partial) is associated diet quality. Frequent removal of dentures was associated 
with lower diet quality and more foods avoided, and severe tooth loss had the highest 
negative impact on diet quality and food avoidance (Savoca et al., 2011). Avoidance of 
certain foods because of dry mouth, denture usage, and tooth loss can result in lower 
nutrient intakes and affects diet quality (Cermak et al., 2003; Savoca et al., 2011). 
Malnutrition in Older Adults 
 Older adults are at a greater risk for developing nutrition deficiencies if they have 
one or more chronic condition, as well as if they are chronic medication users because of 
the increased risk of food and drug interactions (Guigoz et al., 1994; Drewnowski & 
Shultz, 2001). Natural physiological and psychological changes that develop in the aging 
process can also contribute to nutrition deficiency (Guigoz et al., 1994; Brownie et al., 
2006). Physiologic changes associated with aging include sensory impairment, 
specifically taste and smell, oral health problems, altered energy requirements, muscle 
loss, and decreased physical activity (Brownie et al., 2006). Older adults typically do not 
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meet the recommendations for necessary vitamins and minerals. 75% of older men and 
women fail to meet Recommended Dietary Allowance for nutrients such as folate, 
vitamin E, and zinc. Less than ten percent of older men and women are meeting the 
recommendations for calcium (Drewnowski, 2001).  
 Malnutrition in the elderly is associated with increased morbidity and mortality, 
decreased immunity, decreased physical and cognitive function, and increase risk of bone 
fractures (Guigoz, 2006). Detection of poor nutrition status at an early stage is vital in 
beginning nutritional therapy to reduce the progression of any of the negative health risks 
(Cereda et al., 2008). The prevalence of malnutrition in hospitalized or institutionalized 
elderly is 30-60% (Guigoz, 2006). It is important that malnutrition risk is determined as 
soon as possible to avoid further progression of under nutrition, and to lessen the negative 
effects it has on health. Nutrition assessment tools have been developed to identify 
individuals at risk or who are malnourished. 
Mini Nutritional Assessment 
 The Mini Nutritional Assessment (MNA) is a validated nutrition assessment tool 
for patients 65 years and older (Rubenstein, 2001). This simple, reliable, quick, and non-
invasive assessment tool has been supported by hundreds of publications and has been 
used as part of a standard evaluation of elderly patients within hospitals, nursing homes, 
and other clinical settings to assess the nutrition risk in patients (Guigoz et al., 1996; 
Guigoz et al., 2006). Three studies from France, United States, and Switzerland 
consisting of more than 600 subjects have validated this tool (Guigoz et al., 1996; Guigoz 
et al., 2006). The MNA was designed to be a reliable scale, have clearly defined 
thresholds, be compatible with skills of the assessor, have minimal bias by the assessor, 
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be a low cost tool, and be acceptable by patients (Guigoz, 2006). It was validated using 
two principles; the first being clinical status of the patient determined by a trained 
physician with nutrition expertise, and a comprehensive nutrition assessment (Guigoz, 
2006). 
The comprehensive nutrition assessment on the MNA consists of 18 questions 
separated in to four categories: anthropometric assessment (height, weight, arm and calf 
circumference, and weight loss), general state (residential status, psychological, mobility, 
medication, and skin ulcers), dietary assessment (number of meals, food composition and 
fluid intake, independent feeding), and self-assessment (subjective to health and 
nutrition) (Bastiaanse, 2012). The total/maximum score is 30 points; ≥ 24 points is 
categorized “well-nourished,” 17 to 23.5 points signifies risk of malnutrition, and a score 
of 17 points or less indicate malnutrition (Guigoz et al., 1996). Some limitations to the 
MNA tool is that it takes too long to complete in a health care setting, and does not 
consider tube feeding nutrition. 
Nutrition Screening Initiative 
 The U.S National Nutrition Screening Initiative (NSI) ‘DETERMINE’ your 
health checklist was designed to promote regular nutrition screening in a quick, cost 
effective manner (White et al., 1992; Mitchell, 2002). The purpose of the tool is to 
identify individuals with a greater risk of malnutrition based on the categories related to 
disease, eating poorly, tooth loss/mouth pain, economic hardship, reduced social contact, 
multiple medicines, involuntary weight loss/gain, needs assistance in self care, and being 
an elder above age 80 (White et al., 1992). 
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Dietary Screening Tool 
 The Dietary Screening Tool (DST) is a simple questionnaire for detecting 
nutritional risk in older adults (Bailey et al., 2009). Four 24 hour dietary recalls including 
dietary supplement use were used in the original cross sectional study for dietary 
assessment. Two dietary quality indices were calculated using the 24 hour dietary recall 
data. One index examined micronutrient intake using Mean Adequacy Ratio (MAR) and 
the other index used was the Healthy Eating Index 2005 (HEI-2005) (Bailey et al., 2007; 
Bailey et al., 2009).  
 MAR calculated nutrient adequacy ratios for 12 vitamins and minerals based on 
the participants reported intake divided by the Recommended Dietary Allowance (RDA), 
Dietary Reference Intake (DRI), or Adequate Intake (AI) when the RDA wasn't 
established. In the development of the DST, two dietary patterns were derived from 
principal component analysis, including a nutrient dense dietary pattern and low nutrient-
dense pattern. The nutrient dense dietary pattern was related to higher MAR, lower 
dietary fat intake, and higher intakes of omega 3 fatty acids, fiber, and protein. Nutrient 
density was also significantly correlated with higher HDL-cholesterol, lower 
triglycerides, and a favorable lipid profile (Bailey et al., 2007). The less nutrient-dense 
pattern was associated with low intakes of micronutrients, fiber, protein, higher intakes of 
added sugar, as well as low levels of serum vitamin B12 (Bailey et al., 2007).   
 In total, 24 questions are included on the DST questionnaire. Nineteen items were 
chosen that represented two dietary patterns. Five additional questions were added to the 
DST to collection information on added fat and sugar. HEI-2005 scoring was used as a 
guide for each of the dietary component categories (e.g., fruits and vegetables). Foods 
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associated with a healthier dietary pattern were more points for higher consumption. The 
5 yes or no questions were 1 point each. 
 The DST classifies nutritional risk at three levels; at risk, possible risk, and not at 
risk. The results of the study concluded that DST scores were related to nutrient intakes 
and biomarkers of nutritional status. At risk groups reported significantly lower protein 
intakes, higher total and saturated fat intakes, as well as low levels of serum vitamin B12, 
folate, and carotenoids compared to the possible risk and not at risk groups. The not-at-
nutritional risk group had higher MAR and HEI scores, higher intake of dietary fiber, 
along with higher lycopene, beta carotene, and lower homocysteine and methylmalonic 
acid concentrations (Bailey et al., 2009). All three groups had significantly different 
intakes of fruits and vegetables (Bailey et al., 2009). 
 Nutritional risk calculated from the DST was compared to a nutritional risk 
variable composed of inadequate dietary intakes from the 24 hour dietary recalls. A 
contingency table was calculated with those classified at risk and not at risk by the DST 
and dietary recalls. The comparison reported 83% sensitivity, 75% specificity, 79% 
accuracy level, and a positive predictive value of 75%, therefore the researchers 
concluded the DST can help detect nutritional risk in older adults (Bailey et al., 2009).   
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Table 2: Dietary Screening Tools to assess Malnutrition in Older Adults 
Name of tool Value/use of index Description Range of score 
(minimum-
maximum) 
Developer/validation 
MNA (Mini 
Nutrition 
Assessment) 
 Validated for adults 
65+ in evaluating risk 
of under nutrition 
 Identify people who are 
malnourished, at risk, 
or who would benefit 
from early nutrition 
intervention 
 "Gold standard" 
nutrition assessment 
tool 
 Predictive of mortality 
 Correlated to functional 
capacity 
 Correlated to nutritional 
intake (macro/micro) 
 18 questions; questions 
fall into one of four 
categories; 
 Anthropometric (BMI, 
weight loss, etc), Global 
assessment (medications, 
psychological impairment, 
mobility, etc), Short diet 
assessment (number of 
meals per day, variety 
among food groups, etc), 
Subjective assessment 
(self perception of health, 
nutrition) 
 Maximum 30 
points 
 ≥ 24 points is 
categorized 
“well-
nourished”  
 17 - 23.5 points 
“risk of 
malnutrition” 
 <17 
“malnourished” 
 
Guigoz, Y., Vellas, 
B., Garry, P.J. (1994). 
Mini Nutrition 
Assessment: A 
Practical Assessment 
tool For Grading the 
Nutritional State of 
Elderly Patients. 
Facts and Research 
in Gerontology; 
Supplement 2: 14-58 
NSI (Nutrition 
Screening 
Initiative) 
 Nutrition screening 
checklist for 
malnutrition which is 
quick, cost effective.  
 NSI identifies patients 
age 80+ 
 Public awareness and 
education tool (not a 
diagnostic device) 
 Identify greater risk 
patients 
 Statements on 
questionnaire related to 
Disease, Eating poorly, 
Tooth loss/mouth pain, 
Economic hardship, 
Reduced social contact, 
Multiple medicines, 
Involuntary weight 
loss/gain, Needs assistance 
in self care, Elder years 
above age 80. 
 Circle yes and 
corresponding 
score if the 
statement 
applies to 
patient 
 For each “yes” 
answer, score 
the number for 
that question 
Dwyer, J.T., Ham, 
R.J., Lipschitz, D.A., 
Posner, B.M., 
Wellman, N.S., 
White, J.V. (1992). 
Nutrition Screening 
Initiative: 
development and 
implementation of the 
public awareness 
checklist and 
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  Self administered  0-2: “Good” 
nutrition status 
 3-5: 
“moderate” risk 
 >6: “high 
nutritional” risk 
screening tools. 
Journal of the 
American Dietetic 
Association; 9(2): 
163 
Diet Screening 
Tool (DST) 
 Rapid screening of 
overall dietary intakes 
in older adults 
 Adults defined as being 
at nutritional risk  had 
significantly lower 
indicators of diet 
quality (using HEI and 
Mean Adequacy ratio) 
 Older adults at 
nutritional risk had 
significantly lower 
intake of protein, most 
micronutrients, fruits, 
vegetables, and dietary 
fiber 
 24 diet questions 
structured in categories 
similar to HEI-2005; 
points allotted to each 
similar to HEI-2005 
 Whole fruit/juice category 
with three subcategories 
(total 15 points) 
 Vegetable component, 2 
subcategories (total 15 
points) 
 Total and whole grains, 3 
subcategories (total 15 
points) 
 Lean protein, 2 
subcategories (total 10 
points) 
 Added fats, sugars, 
sweets, 10 subcategories 
(total 25 points) 
 Dairy, 2 subcategories 
(total 10 points) 
 Processed meats, 2 
subcategories (total 10 
points) 
 +5 points for use of a 
dietary supplement 
 Add scores 
from each food 
group category 
 DST scores 
<60: "at risk" 
 DST score 60-
75: "possible 
risk" 
 DST score >75: 
"not at risk" 
 
 
Bailey, RL., Mitchell, 
DC., Miller CK., 
Still, CD., Jensen, 
GL., Tucker, KL., 
Smiciklas-Wright H. 
(2007). A Dietary 
Screening 
Questionnaire 
Identifies Dietary 
Patterns in Older 
Adults. The Journal 
of  Nutrition; 137, 
421-426. 
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CHAPTER 2 
FOOD ENVIRONMENT AFFECTS DIET QUALITY 
Introduction 
 Neighborhood differences in regards to food access and availability may be an 
important influence on the relationship between dietary patterns and chronic disease risk 
(Morland et al., 2002; Liese et al., 2007; Larson et al., 2009; Wedick et al., 2015). 
Neighborhoods characterized by low income, high unemployment rates, households 
without vehicles, and high population density have been associated with poor dietary 
behaviors (Liese et al., 2007), while neighborhoods with greater access to healthy foods 
is associated with lower prevalence of chronic conditions (Wedick et al., 2015). Engaging 
in healthy lifestyle behaviors such as consuming a high diet quality and physical activity 
are likely a reflection of access to a food and physical activity resources (Meyer et al., 
2015). 
Neighborhood food availability has been regarded as a primary determinant of 
dietary behavior (Rose & Richards, 2004) therefore evaluating the food environment and 
the availability of nutrient-dense food in a specific neighborhood may offer insight into 
eating patterns and behaviors. Nutrient dense foods are primarily available in 
supermarkets and grocery stores with a large variety of food (Wedick et al., 2015). 
Previous research has found that adults living in areas with relatively more supermarkets 
and less convenience stores and Fast Food outlets were more likely to consume a higher 
quality diet due to the availability of more vegetables, fruits, whole grains, and lean 
protein sources (Rose & Richards, 2004; Bodor et al., 2008; Larson et al., 2009; Wedick 
et al., 2015). 
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 Understanding the neighborhood environment in terms of physical activity 
resources is also important in determining possible solutions to improving lifestyle 
(Meyer et al., 2015). Neighborhoods with more parks and exercise facilities may increase 
the engagement of physical activity such as walking, running, and biking, for example, 
from older adults living in the community (Berke et al., 2007). Previous research suggests 
that older adults who live more active lifestyles compared to sedentary lives are more 
likely to consume a diet of higher dietary quality (Shatenstein et al., 2004; Peel et al., 
2005; Lee et al., 2007; Fung et al., 2007; Arabshahi et al., 2011). 
 A recent study examined the longitudinal associations between environmental 
factors and lifestyle (dietary behavior and physical activity) and health (BMI and 
homeostasis model assessment of insulin resistance [HOMA-IR]) (Meyer et al., 2015). 
Neighborhoods were characterized by composition features such as road connectivity, 
presence of parks and physical activity facilities, and food resources (convenience stores, 
natural food stores, specialty markets, supermarkets, grocery stores, Fast Food 
restaurants, food stands/cafeterias, and non-Fast Food restaurants). 
Meyer and colleagues found neighborhood clusters were significantly associated 
with overall diet quality measures, but there were no significant associations with Fast 
Food intake or physical activity measures (2015). In low population density 
neighborhoods (i.e., neighborhoods with less than 1,750 people per square kilometer), 
diet quality was positively associated with diversity in the food environment and physical 
activity resources. In high population density neighborhoods (i.e., > 1,750 people per 
square kilometer), diet quality was positively associated with a food environment with 
more specialty markets and natural food stores, less convenience stores, and more 
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physical activity resources. There were inconsistent associations with BMI and HOMA-
IR among different neighborhood clusters (Meyer et al., 2015).  
Examining healthful food availability in neighborhoods may give better insight to 
the facilitators and barriers to individual health promoting behaviors, such as healthful 
food intake. 
Food Access 
 The United States Department of Agriculture (USDA) identifies low-income and 
low-access census tracts using four measures of low access. In the first (original) food 
desert locator, low access was defined as having a census tract with "at least 500 persons 
and/or at least 33% of the census tract's population live more than one mile from a 
supermarket or large grocery store (10 miles, in the case of rural areas)" (United States 
Department of Agriculture [USDA], 2015). Data from 2010 indicated that in urban areas, 
approximately 70% of people lived within one mile of a supermarket and in rural areas, 
approximately 90% of people lived within 10 miles of a supermarket (Ver Ploeg et al., 
2012). According to the USDA ERS (2009), " Updating the original 1- and 10-mile low-
access measure shows that an estimated 18.3 million people in these low-income and 
low-access census tracts were far from a supermarket in 2010."  
 In subsequent years, the USDA added three additional measures of food access 
based on the distance to a supermarket. One measure applies a half-mile demarcation in 
urban areas and a 10 mile distance in rural areas. Using the half-mile measure, an 
estimated 52.5 million people, or 17% of the U.S. population, have low access to a 
supermarket (USDA ERS, 2009).  
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 The USDA uses distance to the nearest supermarket as a measure of access and 
categorizes tracts into high, medium, or low access depending on the type of access 
(walking and driving access). Walking access measures a range of distances for which it 
is feasible for individuals to walk to a supermarket. Walking access for an area is 
considered to be "high access" if a supermarket is within a half-mile, "medium" if a 
supermarket is between a half-mile and one mile, and "low access" if the nearest 
supermarket is more than one mile away (USDA ERS, 2009). 
 The USDA has been the head organization to identify food deserts within the 
United States. Data from the USDA's Economic Research Service (ERS) concluded that 
23.5 million people live in areas with limited food access areas, or food deserts. More 
than half of those people, approximately 13.5 million, are classified as low-income 
individuals (USDA, 2015). 
 The State Indictor Report on Fruits and Vegetables measures the percentage of 
census tracts nationwide and by state that have at least one healthier food retailer (at least 
one supermarket, supercenter, larger grocery store, warehouse club, or fruit and vegetable 
specialty store) located within the tract or within a half-mile boundary (State Indicator 
Report, 2013). The State Indicator Report on Fruits and Vegetables referenced the USDA 
Access to Affordable and Nutritious Food: Measuring and Understanding Food Deserts 
and Their Consequences report for their rationale in choosing a half-mile boundary 
(USDA, 2009). 
The State Indicator Report on Fruits and Vegetables showed that in 2011, only 
68.6% of Massachusetts census tracts had at least one “healthier food retailer” (i.e. larger 
grocery stores, supermarkets, supercenters, warehouse clubs, and fruit and vegetable 
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specialty food stores) within the census tract or within a half-mile of the tract boundary, 
compared to the U.S national average 69.5% (State Indicator Report, 2013).  
Food Access in Springfield, Massachusetts 
The Food Access Research Atlas shows that more than half of Springfield, 
Massachusetts census tracts are considered food deserts, having a significant low-income 
population grocery store access at more than a half mile away (in most cases more than 1 
mile away) (USDA ERS-Food Research Atlas, 2010). Access to food within a 
neighborhood impacts individual health outcomes. Studies have shown associations 
between greater access to healthful foods with better dietary quality and lower prevalence 
of chronic disease (Wedick et al., 2015). 
The Springfield Data Atlas by Neighborhood report indicated the percentage of 
people in 2010 with low access to healthy foods within Massachusetts and within 
Springfield (Pioneer Valley Planning Commission, 2014). In all, 19.35% of people in 
Massachusetts have low access to healthy food, compared to 8.24% of Springfield's 
population. Access to food is not the same across Springfield neighborhoods. Figure 3 
shows the percentage of people in Springfield with low access to healthy food. Residents 
of the East Forest Park (32.57%), Pine Point (25.71%), and Sixteen Acres (16.34%) 
neighborhoods have limited access to healthful food options due of lack of supermarkets 
within proximity to the neighborhood and limited access to transportation. Residents of 
the Bay (6.1%) and South End (0.0%) neighborhoods, for example, live within closer 
proximity to supermarkets and have higher reported rates of vehicle ownership (USDA 
ERS-Food Research Atlas, 2010; Pioneer Valley Planning Commission, 2014). 
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Figure 3 Springfield Food Desert Map (Pioneer Valley Planning Commission, 2014) 
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GoFresh Mobile Market 
 Introducing farmers markets and mobile produce markets into the community is a 
public health strategy to improve fruit and vegetable consumption within neighborhoods 
where supermarkets are limited and small grocery stores and/or convenience stores sell 
limited produce (CDC Fruit and Vegetable Guide, 2011). The GoFresh Mobile Market is 
coordinated by Partners for a Healthier Community (PHC) and is overseen by a GoFresh 
leadership team that includes the Director of Elder Affairs of Springfield, Massachusetts. 
The GoFresh mission is to increase access to fruits and vegetables to Springfield 
residents, specifically underserved populations including older adults (Live Well 
Springfield, 2015). GoFresh obtains fruits and vegetables from local farms, and accepts 
SNAP and EBT benefits. The GoFresh truck brings fresh fruits and vegetables to 
locations throughout Springfield over three weekdays and one weekend day from July to 
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October. The locations where the GoFresh trucks stop include, but are not limited to, the 
Springfield City Hall, subsidized housing complexes, senior centers, and community 
centers.  
Transportation 
 Absence or lack of transportation that is reliable can hinder an individual's ability 
to access healthy food. Owning a vehicle is a vital individual level determinant of access 
to healthy food and adequate nutrition (Tolzman et al., 2014). Having inadequate access 
to a car results in people having to rely on public transportation and multiple bus routes, 
arranging rides with family or relatives, and/or walking. In 2009, the USDA reported data 
on time use and travel mode to grocery stores. They concluded people living in low-
income areas with limited access spent significantly longer traveling to a grocery store 
compared to the national average (19.5 minutes in low income areas compared to 15 
minutes national average) (USDA, 2009). 
Food Availability 
Food availability is the physical presence of food outlets such as food stores and 
restaurants. Availability of healthful food refers to food being physically present within 
stores and restaurants, at farmers markets, and in schools and the workplace (Bickel et al., 
2000). High quality food refers to food in fresh condition that is not spoiled, 
contaminated, or harmful. Affordability of food means it is priced low enough that it can 
be purchased and consumed regularly by the consumer (Bickel et al., 2000). The quantity 
and quality in which food is available to people can impact food choices and therefore 
health and overall quality of life (Drewnowski and Specter, 2004; Liese et al., 2007; 
USDA, 2015). 
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Food Availability Impacts Healthful Food Consumption 
 Healthful food availability may have an impact on dietary consumption, and 
therefore the risk of developing obesity and diet-related chronic disease (Morland et al., 
2002; Liese et al., 2007; Larson et al., 2009; Wedick et al., 2015). Diets high in fruits and 
vegetables and low in sodium and saturated fat are associated with lower risk of 
developing obesity and diet-related chronic disease (Larson et al., 2009; Wedick et al., 
2015). The current recommendation is to consume at least two servings of fruit and three 
servings of vegetables per day, but the majority of the United States population is not 
reaching the daily recommendation (CDC Healthy People Targets, 2013). Poor dietary 
patterns have been associated with low area population density (rural areas), 
neighborhood deprivation, and minority composition within the neighborhood (Larson et 
al., 2009). 
The local food environment has an impact on an individual’s ability to purchase 
nutrient dense food. Food deserts are areas without a supermarket (USDA, 2015), and 
therefore limit healthful food availability. Supermarkets are known to have the most 
variety of high dietary quality foods at the lowest cost compared to retail and 
convenience food stores (Larson et al., 2009). Many neighborhoods do not have 
supermarkets within close range, leaving people to have to travel far distances to get to 
the supermarket or to rely on smaller stores within the area for food. The consequence of 
low supermarket access is that residents are more exposed to energy dense foods from 
convenience stores and Fast Food restaurants (Drewnowski and Specter, 2004). A recent 
study concluded that living closer to a healthy food store was associated with greater 
consumption of dietary fiber and fruits and vegetables and that people who lived further 
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away from healthful food stores reported less dietary fiber consumption (Wedick et al., 
2015). Food quality, pricing, promotion and proportion of healthy to unhealthy food in 
neighborhood stores all had an impact on food purchasing and therefore food 
consumption (Olendzki et al., 2015). 
Research strongly suggests the relationship between availability of healthful food 
and eating behaviors. A study by Larson, et al (2009) suggested a positive relationship 
between healthful food availability and eating behaviors, stating that without nearby 
availability to healthful food, individuals had a more difficult time meeting dietary 
recommendations. Increasing the availability of fresh vegetable variety in local food 
stores increased vegetable consumption in study based in New Orleans (Bodor et al., 
2008).  
 A study analyzing the distribution of food stores and retailers by neighborhood 
financial status and racial segregation determined poor and minority neighborhoods did 
not have equal access to healthy food choices. The majority of food retailers within poor 
and minority neighborhoods were gas stations and convenience stores, which do not offer 
healthy food items. The authors also concluded that individuals who shopped in such 
neighborhoods spent up to 37% more money for groceries within the local food outlets 
compared to consumers who shop at supermarkets because of the differences in food cost 
(Morland et al, 2002).   
Community Nutrition Environment Evaluation Data System (C-NEEDS): An 
Instrument to Assess the Food Environment 
Survey instruments have been developed to examine food availability within a 
food environment. Community Nutrition Environment Evaluation Data System (C-
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NEEDS) is a validated instrument developed by Olendzki and colleagues (2015) that 
identifies food availability, quality, and nutrient content of healthful and less healthful 
food options within neighborhoods and communities. C-NEEDS was developed to assess 
the food environment in the Northeast region of the U.S., and was originally used in 
Central Massachusetts (Olendzki et al., 2015).  
C-NEEDS data collection aligns with the dietary components of the Dietary 
Guidelines for Americans, which specifically highlights the importance of consuming 
high nutrient/low calorie foods such as vegetables, fruits, and whole grains, which are 
high in fiber, as well as low saturated fat consumption. C-NEEDS was adapted from the 
Nutrition Environment Measures Survey in Stores (NEMS-S) (Glanz et al., 2007). Key 
modifications includes: 1. regionally available food to the Northeast; 2. addition of 
canned and frozen food, which is important to low income and rural populations; 3. 
addition of food common to Latino/Hispanic population; 4. further assessment of foods 
with beneficial or detrimental nutrients in regards to cardiovascular health and weight 
such as saturated fat compared to unsaturated fats, and the inclusion of micronutrients 
and fiber; 5. addition of a survey to be specifically used at Farmer's Markets, wholesale, 
discount, and superstores in the areas.  
Olendzki and colleagues (2015) generated Healthy Food Availability Index 
(HFAI) and Unhealthy Food Availability Index (UFAI) scores for each store based on 
data collected from C-NEEDS. HFAI scores range from 0-33 points; a higher score 
indicates greater availability, variety, and quality of healthy food. UFAI score range from 
0-29 points (0 being the best score, 29 the worst). UFAI scores were calculated based on 
each food groups lack of nutrients such as refined grains and high sugar, saturated, and 
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trans-fat compositions. Scoring algorithms are listed in Appendix D and E (Olendzki et 
al., 2015). 
NEMS-S is a commonly used protocol to collect data about availability, price, and 
quality of healthy and regular food options within retail food stores (Glanz et al., 2007). 
Within the survey are ten food indicator categories based on food products that contribute 
the most fat and calories to the American diet, and foods that are most recommended for 
healthy eating (Glanz et al., 2007). NEMS-S measures the availability, price, and quality 
of the ten different types of foods within a specific store (fresh fruit, fresh vegetables, 
milk, ground beef, hot dogs, frozen dinners, baked goods, beverages (soda/juice), whole 
grain bread, and baked chips (Glanz et al., 2007). 
Summary of Current Literature 
The effect of the food environment on behaviors and overall health of individuals 
is a primary reason for studying the food environment. Understanding the differences in 
healthful food availability in neighborhoods is necessary to develop public health policy 
and interventions to lessen health inequalities. Access to certain food outlets such as 
supermarkets can reduce prevalence of chronic disease while access to other outlets such 
as convenience stores and Fast Food restaurants may increase the risk of chronic disease 
due to the energy dense food availability. 
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CHAPTER 3 
PURPOSE, OBJECTIVES, RESEARCH QUESTIONS AND SIGNIFICANCE OF 
THE STUDY 
Research Purpose  
The purpose of the current study is to describe the types, variety, and density of 
food outlets (i.e., food stores and restaurants, including mobile vendors) and to estimate 
access to a high quality diet for older adults in an urban setting. 
Objectives 
Objective 1: To determine the types, variety, and density of food outlets within 
half-mile radius areas in an urban setting. 
Objective 2: To estimate access to a high quality diet for older adults within half-
mile radius areas in an urban setting based on the types, variety and density of food 
outlets. 
Objective 3: To estimate access to a high quality diet for older adults within half- 
mile radius areas in an urban setting based on a combination of the type, variety, and 
density of food outlets plus key environmental characteristics (e.g., public transportation) 
that are known to act as facilitators or barriers of access to a high quality diet for older 
adults. 
Research Questions 
Question 1: What are the types, variety, and density of food outlets (i.e., food 
stores and restaurants, including mobile vendors) located within half-mile radius areas in 
an urban setting?  
 Question 2: To what extent does knowing the types, variety, and density of food 
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outlets within a half-mile radius help to estimate access to a high quality diet for older 
adults living in an urban setting?  
Question 3: To what extent does combining key environmental characteristics 
that are known to facilitate access to a high quality diet for older adults with the types, 
variety, and density of food outlets within a half-mile radius improve estimates of access 
to a high quality diet for older adults living in urban areas?  
Significance  
 Older adults are at increased risk of developing a chronic disease. Lifestyle 
modifications such as consuming a high quality diet consisting of fruits, vegetables, 
whole grains, and lean protein is widely recognized solutions for preventing and 
managing chronic disease. 
The current study contributes to the literature in that it lays the foundation to 
estimate access to healthful foods in urban settings that may be used by multiple 
stakeholders such as Registered Dietitians to guide individuals in making healthful food 
choices in urban neighborhoods and community organizations to facilitate environmental 
changes to improve access to healthful foods in urban settings. 
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CHAPTER 4 
METHODS 
Study Location  
 The study was conducted in Springfield, Massachusetts. Springfield is located in 
Western Massachusetts and is approximately 33.2 square miles. It is the third largest city 
in Massachusetts, and is divided into seventeen distinct neighborhoods (Pioneer Valley 
Planning Commission, 2014). Springfield has a diverse population of approximately 
153,703 residents consisting of 38.8% Hispanic or Latino, 36.7% non-Hispanic White, 
22.3% Black or African American, 2.4% Asian (1.2% Vietnamese), 0.6% American 
Indian and Alaska Native, 0.1% Native Hawaiian and Other Pacific Islander, and 4.7% 
from Two or More Races (1.5% White and Black or African American; 1.0% White and 
Some Other Race) (United States Census Bureau: State and County Quick Facts, 2010). 
During the study period, the median household income in Springfield was $34,311 and 
the unemployment rate was 8.0% (United States Census Bureau: State and County Quick 
Facts, 2010).   
  According to the USDA Food Access Research Atlas, more than half of 
Springfield census tracts are considered food deserts, meaning grocery store access is one 
half mile away, and in many cases more than one mile away from a significant portion of 
the population (USDA ERS-Food Research Atlas, 2010).  
Study Area Rationale 
 The study areas were determined with community partners, Partners for a 
Healthier Community (PHC) and Elder Affairs, City of Springfield, and were chosen to 
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increase the understanding of access to healthful foods within one half-mile from the 
GoFresh Mobile Market locations. 
 Prior to data collection, the addresses of the ten confirmed 2015 GoFresh sites and 
three potential future sites were established by consulting PHC, and the GoFresh 
leadership team including the Director of Elder Affairs of Springfield, Massachusetts. A 
list of food stores and restaurants within the half-mile radius of each GoFresh site was 
generated prior to data collection using the online tool Google Maps. Google Maps is a 
free, web-based program that is easily accessible to the public. By typing in a specific 
address, the names and locations of food stores and restaurants within the specified area 
appear on the map.  
 The address of each GoFresh site was entered into Google Maps. The location of 
a GoFresh site was marked on the map by a red pin location marker. Google Maps 
automatically identifies stores and restaurants near the selected GoFresh location with a 
blue shopping bag logo (food stores), and an orange fork and knife logo (restaurants). 
Measuring the distance around the address was completed by right clicking on the 
location marker, selecting "measure distance", and then by selecting an area on the map. 
A path line measuring the distance between the starting point and end point was shown, 
and the line was adjusted until it reached the distance of 2,640 feet (one-half mile). The 
distance was shown on the line and below the box where the address was typed. Once the 
half-mile path line from start point to end point was established, the "zoom-in" feature in 
the right hand corner was used to examine the individual streets within the half-mile 
radius in order to find stores and restaurants. The half-mile endpoint marker was dragged 
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and adjusted around the circumference of the GoFresh location in order to capture the 
stores and restaurants in each of the study areas. 
 Once the list of stores and restaurants was generated based on the information 
from Google Maps, surveyors did a transect walk of each GoFresh half-mile radius area 
to evaluate the food available within stores and restaurants. Additional stores and 
restaurants that were located while walking the area but were not listed on Google Maps 
were evaluated if the store or restaurant was within the half-mile radius of the GoFresh 
site. Stores and restaurants listed by Google Maps but were closed were noted on the 
Master list (Appendix A). 
Justification for using a one half-mile radius 
 Establishing the distance of a one half-mile radius was chosen because it is 
consistent with the USDA half-mile low access definition for an urban area (USDA ERS, 
2009), the State Indictor Report on Fruits and Vegetables (State Indicator Report, 2013),  
and it provided a consistent unit of measure among  the neighborhoods included in the 
current study. The GoFresh Mobile Market sites are located in different neighborhoods 
within Springfield. We decided to use a half-mile radius because not all of the Springfield 
neighborhoods are of equal size. For example, Springfield's South End neighborhood is 
smaller (0.448 square miles) compared to Sixteen Acres (7.927 square miles) (City-Data, 
2013). Having a consistent half-mile radius made the study areas in each neighborhood 
more comparable. Six of the 13 GoFresh sites are located within one of the smaller 
neighborhoods (less than 1 square mile), and seven of the 13 GoFresh sites are in larger 
neighborhoods (greater than 2.000 square miles). A half-mile radius is a consistent 
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measure around each of the GoFresh sites regardless of the size of the neighborhood, 
makes each study area comparable, and is a more walkable distance. 
Classifying Food Outlets 
 Food outlets were defined as food stores and restaurants, including mobile 
vendors.  
Food Store Classification 
A classification chart was developed (Whittington, 2013) and adapted for the 
current study to categorize each of the store types (see Figure 4). Appendix B defines 
each of the store types. Each store surveyed in the current study was classified based on 
the services provided (Appendix B). 
Food stores were defined as stores that sell at least one canned, frozen, or fresh 
produce product. This definition was modified from the C-NEEDS definition (Olendzki 
et al., 2015), which defined a food store as a store selling at least one item of fresh 
produce year round. For the purpose of the current study, it is important to include 
canned and frozen produce because of the similarities in nutrient content with fresh 
produce. All stores selling canned, frozen, or fresh fruits and vegetables were assessed 
using C-NEEDS to determine the availability of healthful food options. 
The amount of healthful food available in stores varies by store type. 
Supermarkets or large grocery stores usually have a variety fresh, frozen, and/or canned 
fruits and vegetables, while smaller grocery and convenience stores often times stock 
little to no fruits and/or vegetables (Morland et al., 2002; Glanz et al., 2007; Sharkey et 
al., 2010). Each food store surveyed in the current study was classified according to the 
definitions of several studies (Appendix B) (Morland et al., 2002; Liese et al., 2007).
  
 
6
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Figure 4: Classification Chart for Food Stores (Adapted from Whittington, 2013) 
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Traditional Stores 
Traditional food stores included supermarkets, grocery stores, and specialty 
markets. Supermarkets were defined as corporate “chain stores” that are large in size 
(>20,000 square feet), provide a full line of groceries, meat, and produce, and have at 
least 2 million dollars in annual sales. Supermarkets carry approximately 15,000 items 
and usually offer a deli and a bakery (Morland et al., 2002; Leibtag, 2005). Grocery 
stores were defined as smaller, non-corporate owned stores, with sales below one million 
dollars per year (Morland et al., 2002).  
Specialty markets were defined as stores that sell a single food category or a store 
that specializes in ethnic/international food (Leibtag, 2005). Specialty stores can be 
similar to grocery stores because they are smaller in size, are not identified as chain 
stores, and are primarily engaged in selling a general line of food (i.e., fruits, vegetables, 
prepared meats, fish, and poultry) (Morland et al., 2002), therefore they were classified as 
a traditional food store. For example, Springfield's South End neighborhood, which was 
once heavily populated by Italian immigrants who opened restaurants and food stores in 
the late 1800’s through the mid twentieth century (South End Business Association), 
currently has many specialty markets providing Italian food staples. Other specialty 
markets that were surveyed in the current study included an African specialty market. 
The African market was considered a specialty market because they sold African-specific 
foods such as specialty nuts, plantains, seafood, and herbs and spices which are not 
typically found in other food stores.  
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Convenience Stores 
The convenience store classification included convenience stores and gas station 
convenience stores. Convenience stores were defined as stores with limited selection and 
variety of foods, primarily carrying bread, milk, and snack food items (Sharkey et al., 
2010; Whittington, 2013). The stores at gas stations typically resemble a convenience 
store because they provide a limited selection and variety of food. Therefore, stores at gas 
stations were classified as convenience stores (Sharkey et al., 2010; Whittington, 2013).  
Non-Traditional Stores 
 Non-traditional food stores included dollar stores and pharmacies (Sharkey et al., 
2010). Dollar Stores are small variety stores which sell general merchandise and food 
products at a very low price (Leibtag, 2005; Sharkey et al., 2010; Whittington, 2013). A 
pharmacy, typically part of a national chain, is a retail shop where medicine and other 
items are sold in addition to limited food items (Sharkey et al., 2010; Whittington, 2013).  
Microenterprise Stores 
 Microenterprise retailers include small produce businesses, farmers' markets, and 
mobile vendors (Whittington, 2013). Small produce businesses are small grocery stores 
that mainly sell fruits and vegetables (Whittington, 2013). Farmers Markets are defined 
as "recurrent organizations at fixed locations where vendors sell farm products and other 
goods" (George et al., 2011). Mobile vendors consist of carts, trucks, and roadside stands 
which sell food. Mobile vendors are considered a type of food store and restaurant, and 
are classified based on what they sell. Mobile vendors such as mobile produce markets, 
which sell fresh produce for purchase, would be classified as a food store (Tester et al., 
2010).  
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Restaurant Classification 
Each restaurant surveyed in the current study was classified according to the 
services provided. A classification chart was developed to categorize each of the 
restaurants (see Figure 5). Appendix C defines each type of restaurant according to the C-
NEEDS Restaurant evaluation manual (Olendzki et al., 2012). 
Figure 5 Classification Chart for Restaurants 
 
Sit-Down Restaurants were defined as a restaurant which offers table service with 
wait staff who takes a person’s order at the table. Fast casual restaurants are similar to 
Fast Food restaurants but typically have higher quality food with less frozen and 
processed ingredients. Fast casual restaurants typically do not offer full table service; 
customers generally order and pay at the counter, and food is brought to the table to eat in 
the restaurant or taken with the costumer to eat elsewhere. To be classified as Fast Food, 
restaurants had to meet one or more of the following criteria: part of a Fast Food chain or 
franchise, located in food court and/or limited to take-out only. Mobile vendors that were 
classified as restaurants consisted of food trucks, trailers, and wagons that "generally 
prepare and/or sell food items and beverages in the street or other public places using a 
push-cart, bicycle or van" (Valdez et al., 2012). 
Sit 
Down 
Fast 
Casual
Fast 
Food
Mobile 
Vendor
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Healthy Food Availability Assessment  
Food Store Assessment 
C-NEEDS was selected as the measurement tool to assess food availability in the 
Springfield food environment (Appendix F). The C-NEEDS instrument was originally 
used and validated in Worcester, Massachusetts, by Olendzki and colleagues (2015), 
includes regionally available popular foods in the Northeast region of the United States, 
and captures many of the key dietary components of the 2010 USDA Dietary Guidelines 
for Americans (USDA and HHS Dietary Guidelines for Americans, 2010) (Olendzki et 
al., 2015; Wedick et al., 2015).  
Not all of the DGA food groups were included on C-NEEDS, therefore, an 
addendum (Appendix G) was added to include three food categories: 1) variety of 
cooking oils (e.g., olive, vegetable, canola, corn oil); 2) fish (i.e., fresh, frozen, canned, 
and jarred); and 3) protein alternatives (e.g., tofu, edamame, and soy). Aligning C-
NEEDS with the 2010 Dietary Guidelines for Americans helps C-NEEDS to be more 
comparable to the diet quality indices which assess diet quality of individuals. Surveyors 
collaborated with the C-NEEDS tool developers from The University of Massachusetts 
Medical School in Worcester, Massachusetts 
(http://www.umassmed.edu/behavioralmedicine/research/).  
 Surveyors were trained by the C-NEEDS tool developers on quality assurance of 
data collection including survey completeness and quality. Surveyors completed a pretest 
in a food store outside of the study region prior to collecting data to ensure reliability 
between the three surveyors. Data collected during the pretest was compared and 
differences were discussed among the surveyors to find a common, acceptable 
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classification for any foods that were discordantly classified between. During data 
collection, each surveyor was assigned to and familiar with a specific section of the C-
NEEDS survey and completed the same section of the survey for every store to ensure 
consistency. All sections of the C-NEEDS survey were completed, and if an item on the 
survey was unavailable, the surveyor indicated it was not available by circling "No". 
Although the time spent collecting data in each store varied based on the size of 
the store and the amount and variety of food available, the average time spent collecting 
data with 2-3 surveyors in each store was fifteen minutes. Stores that had less food and 
less variety of food, such as gas station convenience stores, would take approximately 
five minutes with three surveyors. A larger store with more food and variety of food such 
as a grocery store or supermarket would take up to twenty minutes because they generally 
had more of the food items listed on C-NEEDS. 
 The walking distance between stores was different in each neighborhood and the 
total amount of stores in each neighborhood was mixed, therefore the time to complete 
data collection in each neighborhood varied. By using Google Maps, a brief assessment 
of the area can be completed by looking at the number of store and restaurants logos, 
main road or highway presence, or if the location is primarily residential or a business 
district. 
Residential areas typically had fewer food stores, but took longer to walk the half-
mile radius because stores were located on side streets instead of the majority of stores 
being located along one main road. Total time conducting surveys in residential areas was 
less than business areas, but walking time was higher. The large, overlapping locations in 
the South End and Metro Center neighborhoods in Downtown Springfield required 
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approximately two to three hours on four separate trips to complete C-NEEDS due to the 
higher number of stores. Appendix A includes the approximate time spent in each of the 
study areas during data collection. 
Restaurant Assessment 
The C-NEEDS-Restaurant and Other Eating Places (C-NEEDS-R) tool was 
selected as the measurement tool to assess food availability in restaurants. The C-
NEEDS-R instrument was originally used in Worcester, Massachusetts, by Olendzki and 
colleagues (2015). 
C-NEEDS-R includes three sections; an Internet/Online evaluation, a Site Visit, 
and a Menu and Nutrition Assessment (Olendzki et al., 2012). For purposes of the current 
study, only Question 3 on the Site Visit form was completed to determine type of service 
and was used to classify the type of restaurant. The excluded C-NEEDS-R items did not 
assess healthful food availability. 
Data Collection for Food Stores and Restaurants 
 Over one month period, between April 15 and May 21, 2015, we approached all 
of the food outlets in the study areas. We completed a C-NEEDS survey for every store 
that we received consent from by a store manager. If the surveyors were denied by a 
manager/owner or if there was a language barrier, a survey was not completed for the 
store (n=4). Surveyors obtained a menu from each restaurant, or if the restaurant did not 
have a menu available, the menu was retrieved from the restaurant's website. Data 
collection was completed Monday through Friday between the hours of 9:30AM and 5:30 
P.M.  
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In total we completed surveys for 43 food stores located in the thirteen study areas 
including one supermarket, five grocery stores, 15 convenience stores, 12 gas station 
convenience stores, four pharmacies, one dollar store, four specialty markets, and one 
small produce business with the C-NEEDS survey. None of the study areas had a 
Farmers’ Market in operation during the time the survey was conducted. We surveyed 52 
restaurants including 23 sit down, 14 fast casual, 14 fast food restaurants and one food 
truck. Appendix A lists the stores and restaurants located within their respective half-mile 
radius area(s). 
Environmental Assessment 
 Identification of key environmental characteristics which act as facilitators or 
barriers to healthful food access was completed. Environmental characteristics including 
availability of public transportation, availability of sidewalks, presence of a major 
intersection and/or highways, walkability of the area, the quality of fresh produce in 
stores, and absence of food outlets were studied. Assessing public transportation 
availability was determined by Google Maps (blue bus icon on the map) and by 
consulting the Pioneer Valley Transit Authority website. Sidewalk availability was 
determined during transect walks. The quality of fresh produce sold in stores was 
determined when the C-NEEDS assessment was completed in each store. Major 
intersections and highways were considered because they can hinder the ability to access 
food if an individual can only access the food by walking to outlets (Block et al., 2004). 
Major intersections and highway presence were determined through Google maps and 
during the transect walk. 
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 Along with the assessment of sidewalk availability, assessment of the half-mile 
radius area walkability was needed. The company Walk Score creates a walkability score 
for any address by analyzing hundreds of walking routes to nearby amenities including 
stores and restaurants. Points are given based on the distance to amenities in various 
categories. Amenities within 0.25 miles (approximately a five minute walk) are given 
maximum points and 0 points are given after a 30 minute walk. The score also factors in 
population density within the census tract in which the address is located and road 
metrics such as block length and intersection density. Data sources used to calculate 
scores include Google and the U.S. Census (Walk Score, 2015). Scores range 0-100; 
walk scores between 0-50 indicate car dependent areas, 50-69 indicate somewhat 
walkable areas, 70-89 are very walkable areas, and 90-100 means no car is required for 
the area (Walk Score, 2015). 
 Quality of fruits and vegetables was determined for fresh produce only and was 
described as acceptable or unacceptable. The quality rating was based on the majority 
(50%) of the produce. Acceptable quality was defined as "peak condition, top quality, 
good color, fresh, firm, and clean," and unacceptable quality was defined as being 
"bruised, old looking, mushy, dry, overripe, dark sunken spots in irregular patches or 
cracked or broken surfaces, signs of shriveling, mold or excessive softening" (Olendzki et 
al., 2012).   
 Every half-mile radius area was evaluated based on whether or not they had food 
outlets available. Absence of food outlets was considered a barrier to food access. 
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Statistical Analysis 
A total of 95 food outlets were evaluated in the current study. Stores were 
excluded if there were no canned, frozen, or fresh fruits and vegetables for sale (n=4). 
Restaurants were excluded if there was no menu available online or for take away (n=2), 
or if the menu was in another language or gave minimal description about food 
preparation (n=2). 
Objective 1: To determine the types, variety, and density of food outlets within 
half-mile radius areas in an urban setting. 
 We counted the number of different store types (e.g., supermarkets, grocery, 
specialty markets, convenience stores, gas station convenience stores, dollar stores, 
pharmacies, and small produce businesses) and restaurant types (e.g., sit down, fast 
casual, Fast Food, and food trucks). Knowing the types of outlets available in a specific 
area can help estimate access to a high quality diet because healthful food availability 
varies by store type (Morland et al., 2002; Glanz et al., 2007; Sharkey et al., 2010).  
 We determined the variety of food outlets within a half-mile radius by summing 
the number of different types of stores, the number of different types of restaurants, and 
the number of different store types plus the number of different restaurant types in a 
specific half-mile radius area.  
 We calculated the density of healthful food availability within each half-mile 
radius area as a ratio of the number of healthful food outlets divided by the total number 
of food outlets within the half-mile radius area. Food outlets were classified as healthful 
and unhealthful based on the average healthful food availability found in stores which is 
described below. 
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 Each food outlet type was given an "Average Healthful Food Availability" 
(AHFA) score based on the amount of healthful food items available. In order to assign 
an AHFA score to each food outlet type, the average number of healthful food items 
available within each store type and restaurant type was determined by C-NEEDS and 
menu evaluation. We also used the 2010 DGA and DGAI-2010 Food Intake sub score to 
categorize healthful food items for both stores and restaurants. The Food Intake sub score 
contains 11 Food Group categories, two Variety categories, and one Empty calorie 
category. Table 3 illustrates the healthful food items reflected on C-NEEDS and their 
respective 2010 DGA food group. Healthful food items in restaurants were also 
categorized into their 2010 DGA food groups.
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Table 3: Healthful Food Availability in Stores Based on the 2010 Dietary Guidelines 
for Americans (DGA) food groups and C-NEEDS. 
Food group Category 
C-NEEDS food items  
(Give one point for each food item available in the store) 
1. Fruits  
(Max points: 15) 
Apples, bananas, cantaloupe, grapes, navel oranges, 
peaches, berries, raisins, watermelon, pears, avocado, 
any canned fruit in 100% juice, frozen berries (no sugar 
added), frozen mixed fruit (no sugar added), 100% 
orange juice. 
2. Dark green vegetables  
(Max points: 7) 
Broccoli (fresh, frozen, frozen with cheese), spinach 
(fresh, frozen, frozen with cheese), Green leaf lettuce 
such as romaine. 
3. Red, orange vegetables  
(Max points: 4) 
Tomatoes and carrots (fresh, frozen, and canned). 
4. Legumes  
(Max points: 4) 
Kidney beans, black beans, chickpeas, edemame. 
5. Other vegetables  
(Max points: 8) 
Green beans (frozen, canned), pepper, celery, cabbage, 
cauliflower, cucumbers, mixed vegetables (frozen). 
6. Starchy vegetables  
(Max points: 5) 
Canned corn, canned peas, frozen corn, frozen corn with 
butter, frozen green peas. 
7. Whole grains  
(Max points: 5) 
100% whole-wheat bread, whole-grain cereals (plain 
cheerios and toasted oat cereal with <7g sugar and 5g 
Fiber), whole grain spaghetti, and brown rice. 
8. Milk and milk products  
(Max points: 11) 
Skim milk, 1% milk, fat free frozen yogurt, non fat plain 
yogurt, reduced fat plain yogurt, non fat flavored yogurt, 
reduced fat flavored yogurt, fat free cottage cheese, 
reduced fat cottage cheese, fat free cheddar cheese, 
reduced fat cheddar cheese. 
9. Seafood  
(Max points: 3) 
Canned, fresh, frozen. 
10. Meat, poultry 
 (Max points: 4) 
Lean hot dogs, lean ground beef, ground chicken (lean), 
and ground turkey extra lean. 
11. Nuts, seeds, soy  
(Max points: 4) 
Almonds unsalted, almonds salted, peanuts unsalted, 
peanuts salted. 
12. Fruit and vegetable variety  
(Max points: 43) 
Fruit category, all vegetable categories, and legumes 
combined. 
13. Protein variety  
(Max points: 15) 
Seafood, meat, poultry, nuts, seeds, soy, and legumes 
combined. 
14. Empty Calories (Added 
Sugar)  
 (Max points: 1) 
Sugar Sweetened Beverages (juice, soda, ice tea, sports 
drinks, energy drinks): Reverse scoring 1 pt for no sugar 
sweetened beverages available; 0.5 points if the store 
had 1-3 available; 0 points if the store had 4+ sugar 
sweetened beverages available. 
Total healthful food availability 129 total healthful food items 
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Food Store Scoring 
 A total of 129 healthful food items were included on C-NEEDS. Each of the 
healthy items on C-NEEDS was assigned to its appropriate 2010 DGA food group 
category. A point was given for each healthful food item available within the store. A 
maximum score for each food group was calculated based on the total number of C-
NEEDS food items in that category. For example, C-NEEDS collects information on 15 
varieties of fruits, therefore the maximum score for the fruit food group would be 15. 
 Stores were grouped together by type to calculate an AHFA score. Scoring for 
each store type was as follows. The average availability for every sub score (e.g., food 
group, variety category, and empty calorie category) was calculated. Then, the average 
score of every sub score was added together to get a total score. The total score was 
divided by 129 to calculate the percentage of healthful food available. An AHFA score 
was assigned to each store type based on the percentage of healthful food available. 
AHFA scoring ranges from 0-7. A score of zero signifies no healthful food items were 
available in the store and 7 signifies nearly all healthful food items were available in the 
store (85% or more). For the current study, a score of 4 or higher was considered a 
healthful food outlet or "facilitator". Food store scoring is summarized in Table 4. 
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Table 4: Average Healthful Food Availability (AHFA) Scoring for Food Stores 
Percentage of healthful food 
available 
AHFA 
Score 
85.0-100% 7 
70.0-84.9% 6 
55.0-69.9% 5 
40.0-54.9% 4 
25.0-39.9% 3 
10.0-24.9% 2 
0.1-9.9% 1 
No healthful food items available 0 
 
Restaurant Scoring 
 We evaluated every restaurant menu, specifically looking for food items included 
in the 2010 DGA and DGAI-2010 Food Intake sub score categories. We combined all 
vegetable categories (dark green vegetables, red/orange, starchy, and other vegetables) 
into one general vegetable category. Healthful food items on were assigned to their 
appropriate 2010 DGA sub score category (e.g., food group category, variety category, or 
empty calorie category) if they met the criteria. 
 If a menu described food items and/or preparation methods in a different 
language, the restaurant was excluded from the study. If food preparation was not 
described on the menu for the food item, the food item was not counted. If foods were 
part of a dish but not the main food item, it was not counted. An example of a food item 
that would not count would be vegetables that were part of a casserole. Decisions on food 
 79 
 
 
inclusion were based on C-NEEDS (Olendzki et al., 2012) and NEMS rationale (Glanz et 
al., 2007). 
 Fruits were considered if they were sold alone as a fruit salad or as a side of fruit. 
Fruit toppings on salads, pizza, or breakfast items were not included. Any fruit with 
added sugar described in the preparation method was not included.  
 Vegetables were only considered if they were steamed, boiled, baked, or grilled. 
If the menu description described vegetables in a cream sauce, sautéed in butter, or fried, 
they were not included. Vegetables at Chinese restaurants were not considered as a 
healthful food item unless they were listed on the menu under the "healthy options" 
category, which noted that the vegetables were steamed with no oil/sauce. Salads were 
considered vegetables only if the menu specified that the lettuce was romaine, kale, field 
greens, mixed greens, or arugula. Salads made with iceberg lettuce were not included.  
 Legumes were counted if they were the main food item of the dish and did not 
have any added fat such as cream or butter. Milk and yogurt were considered if the menu 
specified that it was 1% milk, low fat, or non-fat. Whole grain items such as 100% whole 
wheat bread and wraps, brown rice, and oatmeal were included. 
 For seafood, meat, and poultry, only menu items specifying that they were grilled, 
baked, roasted or broiled were considered. If they were fried or part of a dish with a 
cream sauce or butter, they were not included. To be consistent with food store data 
collection, we did not collect information about eggs. 
 Restaurants were grouped together by type in order to calculate an AHFA score. 
The average availability of every sub score was calculated. Then, the sum of the averages 
was calculated to get a total number of healthful food available. One point was subtracted 
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from the total score if the majority of beverages sold were sugar sweetened. Similar to 
food stores, AHFA scores ranged from 0-7. A minimum score of zero signified no 
healthful food was available and a maximum score of 7 signified more than 60 menu 
items were classified as healthful. An AHFA score of 4 or higher was considered a 
"healthful food outlet." Scoring cutoffs are summarized in Table 5. 
Table 5: Average Healthful Food Availability (AHFA) Scoring for Restaurants 
Average number of healthful food 
items available within restaurants 
AHFA 
Score 
>60 7 
51.1-60.0 6 
41.1-50.0 5 
30.1-40.0 4 
20.1-30.0 3 
10.1-20.0 2 
0.1-10.0 1 
No healthful food items available 0 
 
 Objective 2: To estimate access to a high quality diet for older adults within half- 
mile radius areas in an urban setting based on the types, variety and density of food 
outlets. 
 A Dietary Guidelines for Americans Adherence Index Food Environment 
(DGAIFE) algorithm was created to estimate access to a high quality diet for each of the 
half-mile radius areas. DGAIFE scores were based on scores of the food outlet types and 
the total number of healthful food outlets available within the half-mile radius areas 
(Figure 6).  
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 Based on the AHFA scores for each food outlet type, a sum of scores for each 
store type within the half-mile radius plus the sum of scores for each restaurant type 
within the half-mile radius were added together. The added sums were divided by the 
sum of the facilitators (healthful food outlets) within the half-radius. DGAIFE scores 
range from 1.00- 5.00. A score of 1.00 signifies that 100% of the food outlets within the 
half-mile radius area are considered healthful. A high DGAIFE score (5.00) means fewer 
healthful food outlets were available within the half-mile radius, reflecting low access to 
a high quality diet, while a lower score, close to 1.00, means higher availability of 
healthful food outlets within the half-mile radius and reflects higher access to a high 
quality diet. If there were no healthful food outlets within a half-mile radius, the area 
received the worse possible score of 0.00, and if there were no food outlets within a half-
mile radius area, a score was not completed (N/A). Figure 6 shows the algorithm equation 
based on eight food stores types and four restaurants types.  
Figure 6 Dietary Guidelines for Americans Adherence Index Food Environment 
(DGAIFE) Algorithm  
 
 Objective 3: To estimate access to a high quality diet for older adults within half- 
mile radius areas in an urban setting based on a combination of the type, variety, and 
density of food outlets plus key environmental characteristics (e.g., public transportation) 
that are known to act as facilitators or barriers of access to a high quality diet for older 
adults. 
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 A Dietary Guidelines for Americans Adherence Index Food Environment plus 
Environmental Characteristics (DGAIFEC) algorithm was created. Using the original 
DGAIFE algorithm that estimates access to a high quality diet based on the type, variety, 
and density of food outlets within a half-mile radius, we included key environmental 
characteristics including public transportation access, sidewalk availability, presence of 
major intersections and highways, Walk Score, quality of fresh produce in sold in stores, 
and absence of food outlets to estimate access to a high quality diet.  
 Environmental characteristics were given points based on if it was a facilitator or 
barrier to healthful food access. Public transportation availability within half-mile radius 
areas was +1 point and sidewalk availability within the majority of the half-mile radius 
area was given +1 point. Presence of a major intersection(s) and/or highways within a 
half-mile radius areas can hinder the ability to walk to purchase food, therefore -1 point 
was given to areas with a major intersection or highway. If the study area received a 
Walk Score ranging from 70-100, +1 point was given, while study areas with Walk 
Scores ranging from 50-60 received zero points, and less than 50 received -1 point. 
Acceptable quality of produce sold in the majority (50%) of stores within the half-mile 
radius area was +1 point. If there were no food outlets located within a half-mile radius 
area, the area received -1 point. 
 DGAIFEC scores range from 1.00-5.00. A score of 1.00 signifies that 100% of 
the food outlets within the half-mile radius area are considered healthful. A DGAIFEC 
close to 5.00 means less healthful food outlets and less environmental facilitators 
available within the half-mile radius, reflecting low access to healthful food. A lower 
DGAIFEC score, close to 1.00, means more healthful food outlets and environmental 
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facilitators were available within the half-mile radius, reflecting higher access to a high 
quality diet. If there were no food outlets within a half-mile radius area, a score was not 
completed (N/A), reflecting no access to a high quality diet. 
 Figure 7 shows the algorithm based on eight food stores types, four restaurants 
types, and six key environmental characteristics which could be facilitators or barriers to 
healthful food access. To calculate a DGAIFEC score for each half-mile radius, the sum 
of scores for food outlet types plus the sum of scores for environmental factors 
(facilitators and barriers) was divided by the sum of scores of healthful food outlets plus 
the sum of scores of environmental facilitators. 
 
Figure 7: Dietary Guidelines for Americans Adherence Index Food Environment 
plus Environmental Characteristics (DGAIFEC) Algorithm 
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CHAPTER 5 
RESULTS 
Food outlet Types, Variety, and Density 
 A total of 87 food outlets were included in the analysis for the current study (39 
stores, 48 restaurants). Store types included one supermarket, five grocery stores, one 
specialty market, 15 convenience stores, 11 gas station convenience stores, one dollar 
store, four pharmacies, and one small produce business. Restaurant types included 22 sit 
down restaurants, 12 fast casual restaurants, 13 Fast Food restaurants and one food truck. 
On average, there were five food outlet varieties among the 13 half-mile radius areas. 
Two of the study areas located in Springfield's Metro Center had a maximum of nine 
varieties of food outlets, while one study area located in Springfield's Sixteen Acres 
neighborhood had zero varieties of food outlets. The food outlet type, variety, and density 
for each half-mile radius area studied is summarized in Table 6. 
 The average healthful food outlet density score for the half-mile radius areas was 
0.339. In all, 38% of the study areas had a density score of 0.500 or higher. Only 15% of 
study areas had a density score of 0.600 or higher, all of which were located in 
Springfield's Metro Center neighborhood. Three of the 13 half-mile radius areas had no 
healthful food outlets; therefore, their density scores were 0.00. One of the 13 half-mile 
radius areas, a potential future GoFresh site located in Springfield's Sixteen Acres 
neighborhood, was unable to be calculated because there were no food outlets.
  
 
8
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Table 6: Food outlet Type, Variety, and Density for each Half-Mile Radius Area 
GoFresh Half- mile 
Radius Area 
Types of Food Stores 
(Bolded store types are 
considered "healthful") 
Types of Restaurants 
(Bolded restaurant types 
are considered "healthful") 
Variety of Food 
Outlets 
Density 
(Healthful stores+ 
restaurants/ total outlets) 
1. Gentile Apartments 
 
31 outlets total 
 
o 1 Small Produce Business 
o 2 Grocery Stores 
o 5 Convenience Stores 
o 3 Gas Station Convenience 
Stores 
o 4 Specialty Markets 
o 8 Sit Down 
o 3 Fast Casual 
o 5 Fast Food 
 
o 5 varieties of 
food stores 
o 3 varieties of 
restaurants 
o 8 total food 
outlet varieties 
(3+11)/31 
 
0.452 
2. Caring Health Center 
 
28 outlets total 
o 2 Grocery 
o 2 Convenience Stores 
o 4 Specialty Markets 
o 1 Gas Station Convenience 
Stores 
o 1 Pharmacy 
o 9 Sit Down 
o 4 Fast Casual 
o 4 Fast Food 
o 1 Food Truck 
o 5 varieties of 
food stores 
o 4 varieties of 
restaurants 
o 9 total food 
outlet varieties 
(2+13)/28 
 
0.536 
3. Court Square 
 
31 outlets total 
 
o 1 Grocery 
o 2 Convenience Stores 
o 1 Gas Station Convenience 
Stores 
o 4 Specialty Markets  
o 1 Pharmacy 
o 11 Sit Down 
o 7 Fast Casual 
o 3 Fast Food 
o 1 Food Truck 
o 5 varieties of 
food stores 
o 4 varieties of 
restaurants 
o 9 total food 
outlet varieties 
(1+18)/31 
 
0.613 
4. Saab Court 
 
17 outlets total 
o 1 Grocery 
o 3 Convenience Stores 
o 2 Gas Station Convenience 
Stores 
 
o 6 Sit Down 
o 4 Fast Casual 
o 1 Fast Food 
 
o 3 varieties of 
food stores 
o 3 varieties of 
restaurants 
o 6 total food 
outlet varieties 
(1+10)/17 
 
0.647 
5. Linden Towers 
  
6 outlets total 
o 4 Convenience Stores  
o 2 Gas Station Convenience 
Stores 
None o 2 varieties of 
food stores 
o 2 total food 
outlet varieties 
0.00 
6. Baystate Place 
 
8 outlets total 
o 5 Convenience Stores  
o 2 Gas Station Convenience 
Stores 
 
o 1 Fast Food 
 
o 2 varieties of 
food stores 
o 1 variety of 
restaurants 
o 3 total food 
outlet varieties 
0.00 
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7. Independence House 
 
1 outlet total 
None o 1 Fast Food o 1 variety of 
restaurants 
o 1 total food 
outlet varieties 
0.00 
8. Clodo Concepcion 
Community Center 
 
12 outlets total 
o 1 Supermarket 
o 1 Gas Station Convenience 
Store 
o 2 Pharmacies 
o 1 Dollar Store 
o 1 Sit Down 
o 2 Fast Casual 
o 4 Fast Food 
 
o 4 varieties of 
food stores 
o 3 varieties of 
restaurants 
o 7 total food 
outlet varieties 
(1+3)/12 
 
0.333 
9. Springfield Technical 
Community College 
(STCC) 
 
11 outlets total 
o 3 Grocery  
o 1 Convenience Store 
o 2 Gas Station Convenience 
Stores 
o 1 Pharmacy 
o 1 Fast Casual 
o 3 Fast Food 
 
o 4 varieties of 
food stores 
o 2 varieties of 
restaurants 
o 6 total food 
outlet varieties 
(3+1)/11 
 
0.364 
10. East Springfield Public 
Library 
 
14 outlets total 
o 1 Convenience Store 
o 1 Gas Station Convenience 
Store 
o 3 Sit Down 
o 5 Fast Casual 
o 3 Fast Food 
o 2 varieties of 
food stores 
o 3 varieties of 
restaurants 
o 7 total food 
outlet varieties 
8/14 
 
0.571 
11. Robinson Gardens 
 
6 outlets total 
o 2 Convenience Stores 
o 1 Gas Station Convenience 
Store 
o 3 Sit Down  o 2 varieties of 
food stores 
o 1 variety of 
restaurants 
o 3 total food 
outlet varieties 
3/6 
 
0.500 
12. Colonial Estates 
0 stores, 0 restaurants 
None None N/A N/A 
13. Outing Park 
Apartments community 
offices South End 
 
29 outlets total 
o 1 Small Produce Business 
o 2 Grocery Stores 
o 5 Convenience Stores 
o 4 Gas Station Convenience 
Stores 
o 4 Specialty Markets 
o 7 Sit Down 
o 1 Fast Casual 
o 5 Fast Food 
o 5 varieties of 
food stores 
o 3 varieties of 
restaurants 
o 8 total food 
outlet varieties 
(3+8)/29 
 
0.397 
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Healthful Food Availability in Food Outlets 
 A maximum of 129 healthful food items were collected from C-NEEDS. Based 
on the AHFA scoring, supermarkets scored a 7, grocery stores and small produce 
businesses scored a 4, convenience stores and dollar stores scored a 3, and gas station 
convenience stores, pharmacies, and specialty markets scored a 2. Table 7 summarizes 
the average availability of healthful food in food stores based on the 2010 DGA food 
groups. 
 The supermarket evaluated in the current study sold a majority of the healthful 
food items included on C-NEEDS. The food groups that did not meet 100% of the C-
NEEDS criteria based on the 2010 DGA sub scores were milk (64%), lean meat/poultry 
(75%), and empty calories. The supermarket did not meet the "healthful" criteria for 
empty calories because a large selection of sugar sweetened beverages were sold. 
Although supermarkets offered the most healthful food options compared to any other 
store type, they also offered a large quantity of unhealthful food items.  
 On average, grocery stores sold about half of the healthful food items included on 
C-NEEDS (47%). Grocery stores were considered to be healthful food outlets because 
they typically sold a majority of the seafood (60%), fruits and vegetables (53%), and 
nuts, seeds, soy products (50%) included on C-NEEDS. Lean meat and poultry were 
generally not sold in grocery stores, as they were only found 10% of the time. 
 The only specialty market that sold fruits and vegetables was the African market, 
where 17% of the C-NEEDS items were sold in the store, and only 14% of the items 
available were fruits and vegetables. A majority of the seafood on C-NEEDS was sold at 
the market (67%). Specialty markets were not considered to be healthful food outlets. 
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 Convenience stores were not considered to be healthful food outlets, but sold a 
portion of the healthful food items included on C-NEEDS (25%). Legumes were found 
more than any other healthful food item (65%), followed by nuts, seeds, and soy products 
(40%). On average, only 27% of the fruits and vegetables and 8% of lean meat and 
poultry items collected on C-NEEDS were found in convenience stores.  
 Gas station convenience stores were not considered healthful food outlets, as they 
provided 19% of the healthful food items on C-NEEDS. Nuts, seeds, and soy foods 
included on C-NEEDS were found the most often (68%) in gas station convenience 
stores, followed by whole grains (28%). 16% of the fruits and vegetables and 8% of lean 
meat and poultry items were available in gas station convenience stores. 
 The one dollar store examined in the study sold 25% of healthful food items on C-
NEEDS and sold 100% of the nuts, seeds, and soy products. 19% of the fruits and 
vegetables were sold and no dark green vegetables were available. Lean meat and poultry 
were also unavailable to purchase. Dollar stores were not considered a healthful food 
outlet. 
 On average, pharmacies sold 20% of the healthful food items on C-NEEDS, but 
were not considered healthful food outlets. Nuts, seeds, and soy items were available 
more than any of the other healthful food items (95%), followed by whole grains (46%). 
13% of the fruit and vegetables were sold at pharmacies, but no dark green or red/orange 
vegetables were available.  
 The small produce business was considered a healthful food outlet and contained 
almost half of the items on C-NEEDS (48%). The large varieties of produce available in 
the store were fresh, but no canned or frozen items were available, which explains why 
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only 56% of the fruits and vegetables collected from C-NEEDS were available. 100% of 
the nuts, seeds, and soy products were available in the store. 20% of the whole grain 
products included on C-NEEDS were available. Seafood, lean meat, and poultry were not 
available to purchase at the small produce business store. A deli with prepared food items 
was located in the store but analysis of the prepared food was not completed.
  
  
8
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Table 7: Average Healthful Food Availability by 2010 DGA food group and percentage of Healthful Food Availability 
for each Store Type based on C-NEEDS 
Food group 
category 
Ma
x 
S 
Avg 
% G 
Av
g 
% C 
Avg 
% Cgas 
Avg 
% Phar
m 
Avg. 
% D 
Avg 
% SP
B 
Avg 
% S
M 
Av
g 
% 
Fruits 15 15 100% 7 47% 3.9 26% 3.5 23% 2.5 17% 3 20% 11 73% 1 7% 
Dark green 
vegetables 
7 7 100% 2.4 34% 0.7 10% 0.3 4% 0.0 0% 0 0% 3 43% 0 0% 
Red, orange 
vegetables 
4 4 100% 2.4 60% 1.1 28% 0.4 10% 0.0 0% 1 25% 2 50% 1 25% 
Legumes 4 4 100% 3 75% 2.6 65% 0.6 15% 0.3 8% 1 25% 3 75% 2 50% 
Other vegetables 8 8 100% 5 63% 1.5 19% 1.0 13% 1.0 13% 1 13% 5 63% 2 25% 
Starchy vegetables 5 5 100% 3.2 64% 1.7 34% 1.1 22% 2.0 40% 2 40% 0 0% 0 0% 
Whole grains 5 5 100% 1.2 24% 1.3 26% 1.4 28% 2.3 46% 2 40% 1 20% 1 20% 
Milk and milk 
products 
11 7 64% 2.2 20% 1.1 10% 2.2 20% 2.0 18% 1 9% 2 18% 0 0% 
Seafood 3 3 100% 1.8 60% 1.1 37% 0.8 27% 1.0 33% 2 67% 0 0% 2 67% 
Meat, poultry, eggs 4 3 75% 0.4 10% 0.3 8% 0.3 8% 0.3 8% 0 0% 0 0% 0 0% 
Nuts, seeds, soy 4 4 100% 2 50% 1.6 40% 2.7 68% 3.8 95% 4 100
% 
4 100
% 
1 25% 
Fruit and veg 
variety 
43 43 100% 23 53% 11.5 27% 6.8 16% 5.8 13% 8 19% 24 56% 6 14% 
Protein variety 15 14 93% 7.2 48% 5.5 37% 3.8 25% 5 33% 7 47% 7 47% 5 33% 
Empty Calories 1 0 0% 0.1 10% 0.0 0% 0 0% 0 0% 0 0% 0 0% 0.5 50% 
Total 129 122  60.
9 
 33.9  24.9  26.0  32  62  21.
5 
 
% of healthful food 
available 
95%  47
% 
 26%  19%  20%  25
% 
 48
% 
 17
% 
 
Max= Maximum score for each food group category based on C-NEEDS Pharm= Pharmacy 
S=Supermarket        D= Dollar Store 
G=Grocery        SPB= Small Produce Business 
C=Convenience        SM= Specialty Market 
Cgas=Gas station convenience stores
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 Based on the AHFA scoring for restaurant types, fast casual restaurants scored a 5 
and sit down restaurants scored a 4; therefore, they were both considered healthful food 
outlets. Fast Food restaurants and food trucks scored a 2 and were not considered to be 
healthful food outlets.  
 The average number of healthful food items available at each restaurant was 40.0 
(sit down), 42.7 (fast casual), 19.4 (Fast Food), and 17.0 (food trucks). One food truck 
was included in the study, and it only had six food items to evaluate. On average, sit 
down restaurants had the highest offering of legumes (0.91 menu items), whole grains 
(0.95 menu items), seafood (6.5 menu items), and protein variety (12.4 menu items). Fast 
casual restaurants had the highest average for vegetables (9.3 menu items), lean 
meat/poultry (9.1 menu items), and fruit and vegetable variety (9.8 menu items). Fast 
Food restaurants on average had the most fruit (0.8 menu items) and low-fat milk (1.1 
menu items) options available. The food truck scored the highest in the empty calories 
category because soft drinks or sweetened beverages were not offered. Table 8 
summarizes the average number of healthful food items in each restaurant type.
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Table 8: Average number of Healthful Food Items in Restaurants 
Food Category 
Sit 
Down 
Fast 
Casual 
Fast 
Food 
Food 
Truck 
Fruit  
(Not as a topping or part of a dish; 
fruit cup, side of fruit) 0.18 0.30 0.80 0.00* 
Vegetables 
(Non fried, no fat added; include 
salad if it's not iceberg lettuce) 6.95 9.30 3.50 6.00 
Legumes 
(Kidney beans, black beans, 
chickpeas, edemame, lentils) 0.91 0.30 0.10 0.00* 
Whole grains 
100% whole-wheat bread, brown 
rice, oatmeal 0.95 0.70 0.80 0.00* 
Milk 
(All milks, yogurts; non-fat or low-
fat/1%) 0.05 0.30 1.10 0.00* 
Nuts, seeds, soy 0.00* 0.00* 0.00* 0.00* 
Seafood 
(Grilled, baked, steamed, no fat 
added) 6.50 2.20 1.50 0.00* 
Meat, poultry 
(Grilled, baked, roasted, broiled, 
no fat added) 5.00 9.10 3.20 2.00 
Fruit and veg. variety 8.05 9.80 4.40 6.00 
Protein variety 12.41 11.70 5.00 2.00 
Empty Calories 0.00* 0.10 0.00* 1.00 
Total 41.00 43.70 20.40 16.00 
Total after empty calorie 
deduction/addition 40.00 42.70 19.40 17.00 
*Not available 
Estimating Access to a High Quality Diet based on Food Outlets  
 The average DGAIFE score was 1.80. Half-mile radius areas that had zero food 
outlets (n=1) or zero healthful food outlets (n=3) were not included in the average. 
Adding a score of 0.00 would falsely lower the DGAIFE average to be closer to a perfect 
score of 1.00. Four of the half-mile radius locations were not included. The best reported 
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DGAIFE score was located in Springfield's South End Neighborhood (1.53). The worst 
score was located in Springfield's Pine Point neighborhood (2.25). A detailed summary of 
each half-mile radius location and their DGAIFE score is given in Table 9. 
Table 9: Dietary Guidelines for Americans Adherence Index Food Environment 
(DGAIFE) for each Half-Mile Radius Area 
GoFresh Half-Mile Radius Areas Neighborhood DGAIFE 
Gentile Apartments South End 1.53 
Caring Health Center Metro Center 2.00 
Court Square Metro Center 2.00 
Saab Court Metro Center 1.54 
Linden Towers 
Liberty 
Heights 0.00* 
Baystate Place 
Liberty 
Heights 0.00* 
Independence House Pine Point 0.00* 
Clodo Concepcion Community Center Sixteen Acres 1.56 
Springfield Technical Community College McKnight 2.00 
East Springfield Library 
East 
Springfield 1.78 
Robinson Gardens Pine Point 2.25 
Colonial Estates Sixteen Acres - - 
Outing Park Apartments Community Offices South End 1.53 
Average DGAIFE score 1.80 
DGAIFE Scores range from 1.00-5.00; 1.00 =100% food outlets within the half-mile radius are healthful, 5.00=less healthful food 
outlets available 
* No healthful food stores available in the half-mile radius area 
- - No food outlets available in the half-mile radius area; a DGAIFE score was not calculated 
  
Estimating Access to a High Quality Diet with Key Environmental Characteristics 
 Table 10 defines the key environmental characteristics analyzed for the current 
study. All half-mile radius areas had at least one bus route and sidewalks. 
 Sixty nine percent of the study areas contained a major intersection or highway. 
Presence of a major intersection or highway could affect shoppers ability to walk to food 
outlets because having to cross a busy road may not be appealing, especially for older 
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adults. Interstate-91 (I-91) runs alongside Springfield's downtown area (South End and 
Metro Center) and parts of Liberty Heights. I-91 was located in five of the 13 half-mile 
radius areas. Interstate 291 (I-291) is located in four of the half-mile radius areas. I-291 
runs directly through the middle of Springfield's Metro Center and Liberty Heights 
neighborhoods, which could obstruct residents' ability to walk to food outlets. 
Massachusetts State highways Route 20 and 20A are major highways both located in 
Springfield's Metro Center, Liberty Heights, and East Springfield neighborhoods. If 
residents were to walk to food outlets, they would have to cross the busy highway, which 
may not be favorable. The Sixteen Acres neighborhood did not have a major highway, 
but one of the half-mile radius areas within Sixteen Acres did have a major intersection 
with heavy traffic, making it a challenge to walk to food outlets. The only Springfield 
neighborhoods in the study that were not affected by a major intersection or highway 
were the Pine Point and McKnight neighborhoods, where three of the 13 half-mile radius 
areas were located.  
 Forty six percent of the study areas scored 70 or greater on Walk Score, meaning 
the area was "very walkable" (Walk Score, 2015). Only one half-mile radius area scored 
90 or higher, indicating no car is required to access nearby amenities. The lowest scoring 
areas were located in Springfield's Sixteen Acres and Pine Point neighborhoods. Two of 
the 13 half-mile radius areas were considered to be areas that were "car dependent" in 
order to access nearby amenities (Walk Score, 2015).  
Sixty seven percent of the food stores evaluated sold fresh produce. Only two of 
the stores that sold fresh fruits and vegetables had unacceptable quality produce, while 
the other 26 stores provided acceptable quality produce. The two stores that had 
 95 
 
   
unacceptable quality produce were stores located in areas of overlap, therefore many 
half-mile radius areas were affected by unacceptable quality produce. One study area did 
not have any food outlets present, therefore a DGAIFEC score was not completed which 
reflects no access to healthful foods. Table 10 summarizes the half-mile radius areas and 
the key environmental characteristics. 
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Table 10: Key Environmental Characteristics 
GoFresh Half-mile 
Radius Area 
Public 
Transportation 
Available? 
(Bus routes) 
Sidewalk 
Availability 
Major Intersections 
or 
Highways 
 
Walk 
Score 
(Walk 
Score, 
2015) 
% Stores with 
Acceptable Quality 
Produce  
Absence of 
Food outlet 
1. Gentile Apartments Yes  
(G1, G2, G5, X92) 
Yes I-91 89 90% No 
2. Caring Health Center Yes 
(G1, G2, G5, X92) 
Yes I-91 91 86% No 
3. Court Square Yes 
(G1, G2, G5 X92) 
Yes I-91 81 83% No 
4. Saab Court Yes 
(G2, G3, P21) 
Yes Route 20, 20A, I-
291 
63 67% No 
5. Linden Towers Yes 
(G2, G3, P21) 
Yes Route 20, 20A, I-
291 
62 50% No 
6. Baystate Place Yes 
(B4, G1, G2, P20, 
P21) 
Yes Route 20, 20A, I-
291, I-91 
71 75% No 
7. Independence House Yes 
(B7, X92) 
Yes None 34 N/A No 
8. Clodo Concepcion 
Community Center 
Yes 
(B17, R27) 
Yes Intersection at 
Parker and 
Wilbraham 
53 100% No 
9. Springfield Technical 
Community College 
(STCC) 
Yes 
(B6, B7, B17, G3, 
X90) 
Yes None 71 100% No 
10. East Springfield Public 
Library 
Yes 
(G2) 
Yes Route 20, 20A and 
I-291 
67 100% No 
11. Robinson Gardens Yes 
(B6) 
Yes None 52 100% No 
12. Colonial Estates Yes  
(B17) 
Yes None 20 N/A Yes 
13. Outing Park 
Apartments community 
offices South End 
Yes 
(G1, G2, X92) 
Yes I-91 85 91% No 
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 The average DGAIFEC score was 1.68. The one study area that did not have any 
food outlets was not included in the average because adding a score of 0.00 would falsely 
lower the DGAIFEC average to be closer to 1.00. There were three half-mile radius areas 
that were originally not included in DGAIFE scoring because all of the areas had no 
healthful food outlets, but they were included in DGAIFEC scoring because they had 
environmental characteristics which improved healthful food access. The DGAIFEC 
scores for each of the study areas are summarized in Table 11.  
 The best DGAIFEC score was 1.38 for three of the half-mile radius areas. Two 
areas were located in Springfield's South End neighborhood, and the other in Metro 
Center. The worst score (2.50) was in Springfield's Liberty Heights neighborhood. All 
half-mile radius areas that were originally included in the DGAIFE scoring showed 
improvement in DGAIFEC scores (Table 12). The average DGAIFE score improved 
from 1.80 to a DGAIFEC score of 1.68. Along with presence of healthful food stores, the 
presence of environmental facilitators including public transportation and sidewalk 
availability, acceptable quality produce, and high Walk Scores, increased access to a high 
quality diet.
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Table 11: Dietary Guidelines for Americans Adherence Index Food Environment 
plus Environmental Characteristics (DGAIFEC) score for each Half-Mile Radius 
Area 
GoFresh Half-Mile Radius Areas Neighborhood DGAIFEC 
Gentile Apartments South End 1.38 
Caring Health Center Metro Center 1.71 
Court Square Metro Center 1.71 
Saab Court Metro Center 1.38 
Linden Towers Liberty Heights 2.33 
Baystate Place Liberty Heights 2.50 
Independence House Pine Point 1.50 
Clodo Concepcion Community Center Sixteen Acres 1.42 
Springfield Technical Community College McKnight 1.69 
East Springfield Library East Springfield 1.50 
Robinson Gardens Pine Point 1.71 
Colonial Estates Sixteen Acres - - 
Outing Park Apartments Community Offices South End 1.38 
Average DGAIFEC score 1.68 
DGAIFEC scores range from 1.00-5.00; 1.00 =100% food outlets within the half-mile radius are healthful, 5.00=less healthful food 
outlets available. 
- - No food outlets available in the half-mile radius area; a DGAIFEC score was not calculated 
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Table 12: Dietary Guidelines for Americans Adherence Index Food Environment 
(DGAIFE) scores compared to Dietary Guidelines for Americans Adherence Index 
Food Environment plus Environmental Characteristics (DGAIFEC) scores 
GoFresh Half-Mile Radius Areas Neighborhood 
 
DGAIFE DGAIFEC 
Gentile Apartments South End 1.53 1.38 
Caring Health Center Metro Center 2.00 1.71 
Court Square Metro Center 2.00 1.71 
Saab Court Metro Center 1.54 1.38 
Linden Towers Liberty Heights 0.00* 2.33 
Baystate Place Liberty Heights 0.00* 2.50 
Independence House Pine Point 0.00* 1.50 
Clodo Concepcion Community Center Sixteen Acres 1.56 1.42 
Springfield Technical Community College McKnight 2.00 1.69 
East Springfield Library East Springfield 1.78 1.50 
Robinson Gardens Pine Point 2.25 1.71 
Colonial Estates Sixteen Acres - -  - - 
Outing Park Apartments Community 
Offices South End 1.53 1.38 
DGAIFE Scores range from 1.00-5.00; 1.00 =100% food outlets within the half-mile radius are healthful, 5.00=less healthful food 
outlets available. 
DGAIFEC scores range from 1.00-5.00; 1.00 =100% food outlets within the half-mile radius are healthful, 5.00=less healthful food 
outlets available. 
* No healthful food stores available in the half-mile radius area 
- - No food outlets available in the half-mile radius area; a DGAIFE score was not calculated 
 
 Some of the data collected in the current study on healthful food access was 
consistent with the USDA (USDA ERS- Food Research Atlas, 2010; Pioneer Valley 
Planning Commission, 2014) food access information. Comparisons of USDA percentage 
of population with low access to food with DGAIFE and DGAIFEC scores are 
summarized in Table 13.
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Table 13: USDA Low Access to Food Data compared to Dietary Guidelines for 
Americans Adherence Index Food Environment (DGAIFE) scores and Dietary 
Guidelines for Americans Adherence Index Food Environment plus Environmental 
Characteristics (DGAIFEC) scores 
GoFresh Half-
Mile Radius 
Areas Neighborhood 
% of Population 
with low access 
to Food 
(USDA ERS- Food 
Research Atlas, 2010; 
Pioneer Valley Planning 
Commission, 2014)   
 
 
 
 
 
 
DGAIFE DGAIFEC 
Gentile 
Apartments South End 
 
0.0% 1.53 1.38 
Caring Health 
Center Metro Center 
 
0.0% 2.00 1.71 
Court Square Metro Center 0.0% 2.00 1.71 
Saab Court Metro Center 0.0% 1.54 1.38 
Linden Towers Liberty Heights 0.0% 0.00 2.33 
Baystate Place Liberty Heights 0.0% 0.00 2.50 
Independence 
House Pine Point 
 
25.7% 0.00 1.50 
Clodo Concepcion 
Community Center Sixteen Acres 
 
16.4% 1.56 1.42 
Springfield 
Technical 
Community 
College McKnight 
 
 
 
0.0% 2.00 1.69 
East Springfield 
Library East Springfield 
 
14.8% 1.78 1.50 
Robinson Gardens Pine Point 25.7% 2.25 1.71 
Colonial Estates Sixteen Acres 16.4% 0.00 0.00 
Outing Park 
Apartments 
Community 
Offices South End 
 
 
 
0.0% 1.53 1.38 
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CHAPTER 6 
DISCUSSION 
 The current study described the types, variety, and density of food outlets for each 
half-mile radius area and estimated access to a high quality diet for older adults in an 
urban setting. Dietary Guidelines for Americans Adherence Index Food Environment 
(DGAIFE) scores and Dietary Guidelines for Americans Adherence Index Food 
Environment plus Environmental Characteristics (DGAIFEC) scores were calculated in 
order to estimate access to a high quality diet based on the food outlet types, variety, and 
density, and key environmental characteristics. We found that estimating access to a high 
quality diet is possible in an urban setting and that healthful food access was not equal 
across the thirteen study areas. Our findings suggest that knowledge of the types of food 
outlets within study areas and the healthful food available within the outlets is the best 
indicator to estimate access a high quality diet. Adding known environmental facilitators 
to the DGAIFE algorithm did not substantially improve estimates of access to a healthful 
diet. 
 Supermarkets and grocery stores had a high variety of fruits and vegetables, as 
both food store types met 100% and 53% of the C-NEEDS fruit and vegetable criteria, 
respectively. Recent studies have also documented higher availability of fruits and 
vegetables in supermarkets and grocery stores, compared to other food store types (Liese 
et al., 2007; Larson et al., 2009; Sharkey et al., 2010). It should be noted that although 
supermarkets and grocery stores had a large quantity and variety of healthful food, both 
store types provided a large quantity of unhealthful food options. Olendzki and 
colleagues (2015) reported that unhealthy food availability was highly correlated with 
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healthy food availability and that stores that offered a large variety of healthful foods also 
offered a large variety of unhealthful foods. Despite the relatively higher amounts of 
unhealthful foods found in supermarkets and grocery stores, people living in areas with 
supermarkets and/or grocery stores tend to have healthier food intakes (Rose & Richards, 
2004; Moore et al., 2008; Larson et al., 2009; Wedick et al., 2015). We found that older 
adults in Springfield, MA have higher access to a high quality diet if they live in areas 
with supermarkets and grocery stores because, on average, these store types offered the 
majority of healthful food items recommended by the 2010 Dietary Guidelines for 
Americans. 
 The majority of the stores (67%) we surveyed in the study area were either 
convenience stores or gas station convenience stores. Convenience stores and gas station 
convenience stores were not considered healthful food outlets because they did not sell a 
majority of the healthful items collected from C-NEEDS. This finding is consistent with 
other studies (Larson et al., 2009; Olendzki et al., 2015). Liese and colleagues (2007) 
found that convenience stores were likely to sell less healthful versions of any given food 
item such as low fiber bread (white bread) with few or no healthful alternatives such as 
whole wheat bread. Low availability of fruits and vegetables was also reported (Liese et 
al., 2007). Sharkey et al., found that convenience stores provided less fruits and 
vegetables compared to supermarkets and grocery stores (2010).  
 Although convenience store did not sell a high volume and variety of fruits and 
vegetables, all convenience stores and gas station convenience stores sold at least one 
item of fruit. All convenience stores sold at least one type of canned legume (kidney 
beans, black beans, and/or chick peas), and the majority sold at least one type of canned 
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or frozen vegetables. Having at least one canned, frozen, or fresh fruit, vegetable, and/or 
legume item increased AHFA scores for stores. Because each of these store types had at 
least one of the mentioned items, they scored higher on AHFA scores, making it seem as 
though they provided healthful food even though the availability of healthful food was 
low.  
 Many of the convenience stores advertised that they accepted WIC, which 
suggests availability of healthful foods. One recent study examining healthful food 
options in two low-income, urban communities showed that availability of healthful food 
was higher in stores that were WIC authorized (Hillier et al., 2012).Our findings 
regarding the food sold in convenience stores are informative. While food shopping in 
convenience stores is not ideal, individuals can purchase a small variety of healthful 
items at these food outlets. 
 Sharkey and colleagues also reported that dollar stores sold a variety of fruits and 
vegetables compared to convenience stores (2010), which was inconsistent with the 
findings from the current study. Fruit and vegetable variety at dollar stores was lower 
(19%) compared to convenience stores (27%), but higher than gas station convenience 
stores (16%) and pharmacies (13%). In our study, an area mostly populated with 
convenience stores, gas station convenience stores, dollar stores, and/or pharmacies, had 
lower access to a high quality diet, which has also been found in recent studies (Larson et 
al., 2009; Meyer et al., 2015). 
 The small produce business in the study scored lower than expected on the 
percentage of healthful food availability based on C-NEEDS. The store only sold fresh 
fruits and vegetables and little of the other healthful food included on the survey (lean 
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meat, seafood, whole grains), leading to a relatively low AHFA score. It should be noted 
that the store had the most variety and selection of fruits and vegetables compared to any 
of the food outlets in the study, but a majority of the fresh produce items sold were not 
included on C-NEEDS. The store did not sell any canned or frozen items, therefore it 
could not fulfill all of the fruit and vegetable items on C-NEEDS.  
 Although estimating access to a high quality diet is possible based on the store 
types within an area, it is recommended that Registered Dietitians ask their clients further 
questions about the food provided in the store or about the characteristics of the store. 
Many stores in the current study had names containing the word "grocery store" or 
"supermarket," but did not belong into that particular category based on the items sold in 
the store or the size of the store using the criteria from the literature (Morland et al., 
2002; Liese et al., 2007). If the stores did not match the classifying definition of food 
retailers (Appendix B), we reclassified accordingly. 
 Sit down restaurants were considered healthful food outlets in the current study 
and scored the highest on whole grains, seafood, and protein variety. Although sit down 
restaurants scored the highest compared to other restaurant types on whole grain 
availability, the average number of whole grains available was 0.95 servings on a 
possible range of 0.00- 5.00 servings. Recent studies have also found whole grain 
availability in restaurants to be minimal (Kirkpatrick et al., 2014). Sit down restaurants 
had many vegetables available with added fat, hence they were not included as a 
healthful food item.  
 Fast casual restaurants provided the most vegetables compared to any other 
restaurant type, generally in the form of salads. Salads were only included in analysis if 
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the menu stated that dressing was served on the side. Fast Food restaurants sold the most 
fruit and low-fat milk products compared to sit down and fast casual restaurants, but in 
limited quantities. Chain restaurants including McDonalds and Subway have added 
healthier side options such as prepackaged apple slices and 1% milk and yogurt in the 
past years, which was observed in the current study.  
 Recent studies analyzing fast food menus found consistently poor healthful food 
options (Kirkpatrick et al., 2014). Another study reported a positive association between 
sit-down and fast food consumption and daily total calorie, fat and sugar intake, along 
with higher intake of cholesterol and sodium, and lower intake of fiber, vitamin A, 
vitamin C, vitamin D, vitamin K, copper and magnesium (An, 2015). These findings 
suggest that although there are healthful food options available at restaurants, 
improvements must be made to restaurant menus including a higher variety of fruits and 
vegetables and replacing refined grains, sodium, added sugar, cholesterol, and saturated 
fat with healthier alternatives.  
 Overall, more restaurants were located within the study areas compared to food 
stores. The majority of the healthful food outlets within half-mile radius areas were 
restaurants in comparison to food stores, which increased the healthful food density 
scores in all of the study areas. Although sit down restaurants and fast casual restaurants 
were considered healthful food outlets, there are several menu items that are not 
healthful. Recent research has suggested that eating at fast-food and full-service 
restaurants (sit down and fast casual), was associated with increases in total daily energy 
intake, total fat, saturated fat, cholesterol, and sodium (An, 2015). Meals made at home 
compared to meals consumed at restaurants have been linked to higher dietary quality. 
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One recent study analyzed the relationship between dietary quality and food source (e.g., 
meals made at home vs. various different restaurant types) and found that people who ate 
home cooked meals had a higher dietary quality score (HEI) than people who ate at any 
type of restaurant (Carlson & Gerrior, 2006). Even though there are healthful options 
available at sit down and fast casual restaurants, Registered Dietitians should keep in 
mind when advising patients that there are many unhealthful food options to choose from 
at sit down and fast casual restaurants. It would be beneficial for the Registered Dietitian 
to provide a list of healthful options to choose from at restaurants and options to stay 
away from that may seem healthy (e.g., fried vegetables). 
 For restaurant scoring, the total number of menu items for each restaurant was not 
considered. The number of healthful food items in comparison to the number of overall 
menu items was not calculated. The percentage of healthful food items available is not 
relative from one restaurant to the next, which is why a range of healthful food options 
was considered when classifying a restaurant type as healthful or unhealthful. 
The empty calories group is one of the food groups focused on in the 2010 DGA 
and was included in our assessment of food stores and restaurants. Sugar sweetened 
beverages (e.g., soda, juice, energy drinks) were used as a proxy in the current study to 
assess empty calories. The Scientific Report of the 2015 Dietary Guidelines Advisory 
Committee: Food and Nutrient Intakes, and Health: Current Status and Trends reported 
that beverages provide 47% of added sugar intake to the U.S. population (USDA, 2015). 
If stores sold more than half of the sugar sweetened beverages collected on C-NEEDS, 
zero points were allocated to the final healthful food availability score. Stores and 
restaurants were rewarded with 1 point if they sold none of the sugar sweetened 
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beverages. All of the food stores sold more than half of the sugar sweetened beverages 
collected on C-NEEDS, and all restaurants other than the one food truck in the current 
study sold more than half of the sugar sweetened beverages on C-NEEDS. 
 We found that half-mile radius areas with a higher variety of food outlets 
generally had a higher density score. A higher variety of food outlets, specifically 
healthful food outlets, reflects higher access to a high quality diet compared to an area 
with less variety of healthful food outlets. Therefore, if a Registered Dietitian knows the 
type and variety of food outlets within the area that a patient live, they can better estimate 
an individual's access to a high quality diet.  
 Areas with the highest density scores all had at least one grocery store. Having 
this knowledge can make it easier to estimate access to a high quality diet. Grocery stores 
were considered healthful food outlets as they provided close to half (47%) of the 
healthful foods from C-NEEDS. Although some studies have shown that grocery stores 
have less variety of healthful foods such as fruits and vegetables in comparison to 
supermarkets (Sharkey et al., 2010), healthful foods were generally available in 
Springfield grocery stores, but in less quantities and varieties. 
 Food environment scores were calculated for nine of the 13 locations based on the 
availability of healthful food outlets. Three of the study areas did not have any healthful 
food outlets (e.g., only convenience stores) and one study area had zero food outlets. 
Larson et al. (2009) also found that low-income, urban areas have been found to have 
poor access to supermarkets and healthful food and higher access to food outlets with 
energy dense food options (Larson et al., 2009). 
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 The presence of supermarkets, grocery stores, and small produce businesses were 
the best indicators of access to a high quality diet because each of the stores had the 
highest variety of healthful foods. Studies have found that people living in areas with 
supermarkets and grocery stores have higher diet quality scores compared to people 
living in areas without supermarkets (Rose & Richards, 2004; Moore et al., 2008; Larson 
et al., 2009; Wedick et al., 2015). Once we added key environmental characteristics, 
specifically facilitators to healthful food access, the average DGAIFE score improved for 
all of the study areas with food outlets (1.80 to 1.68). A lower score, closer to 1.00, 
signifies better access to a high quality diet as there are more healthful food outlets and 
environmental facilitators and a higher score, closer to 5.00, indicates lower access to a 
high quality diet as there are less healthful food outlets and less environmental 
facilitators. 
 Several environmental characteristics were considered in the current study. Public 
transportation was included in our analysis as a way to estimate access to a high quality 
diet because transportation limitations such as not having a car or no public transportation 
access are barriers to food access in older adults (Wolfe et al., 2003; Crabtree et al., 2013; 
Lucan et al., 2013). One study suggested that adequate public transportation was an 
important environmental characteristic because having a high density of food stores that 
sell fruits and vegetables did not matter if transportation was not adequate to access food 
stores (Lucan et al., 2013).  
It should be noted that older adults may not utilize public transportation, even if it 
is available. One study found that older participants did not use the local bus for shopping 
because their physical impairments made standing or sitting on buses difficult (Crabtree 
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et al., 2013). A recent study reported that people living in neighborhoods with subways 
and trolleys consumed less fruits and vegetables, suggesting people may not use public 
transportation to access food (Lucan et al., 2013).  
Vehicle ownership is an important factor in determining individual access to 
healthy food (Tolzman et al., 2014). Information regarding vehicle ownership from the 
2005-2009 U.S. Census’ American Community Survey showed varying rates of occupied 
housing units with no vehicles available in each of Springfield's neighborhoods 
(Springfield Planning and Economic Development, 2011). The McKnight neighborhood 
had the highest percentage of housing units with no vehicles available (58.9%), followed 
by the South End (48.1%), and Metro Center (47.6%) (Springfield Planning and 
Economic Development, 2011). All of the study areas located in the McKnight, South 
End, or Metro Center neighborhoods had at least one grocery store within the half-mile 
radius area suggesting healthful food is within walking distance. A recent study reported 
similar findings in that access to all types of fruits and vegetables (fresh, frozen, and 
canned) was generally better for residents of low vehicle ownership neighborhoods 
compared to neighborhoods with higher vehicle ownership, but median distance to a food 
store was still beyond walking distance (Sharkey et al. 2010). 
 Major intersections and/or highway presence was included in our study as a 
barrier to accessing healthful food, because it may interfere with the ability to walk to 
food outlets if it ran through the study area. It could be difficult for an older adult to cross 
a busy intersection in order to shop for food.  One study found that older adults did not 
prefer walking in areas with major intersections due to inconvenient crossing 
opportunities, inadequate signal times, long crossing distances across multiple lanes. 
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Participants noted feeling rushed, and fear of falling when crossing busy streets (Grant et 
al., 2010).  
Sidewalk availability was included in the current study because sidewalks may be 
a facilitator to accessing healthful food. A recent study concluded that older adults 
considered both the presence of sidewalks and crosswalks a priority when considering 
factors that affect walking in their neighborhoods (Hanson et al., 2013).  Many studies, 
however, analyze sidewalk presence as part of the built environment's association to 
obesity. Few studies examine the relationship between sidewalk presence and access to a 
high quality diet for older adults. 
Walk Score was useful in assessing the walkability of half-mile radius areas, 
especially because the scores take into consideration the number of amenities available in 
the area and the ease of walking to them. Ease of walking considered the length of each 
block and the amount of intersections. A consideration that was not included in the score 
but would be useful to include is the elevation levels or presence of hills in the area. In 
the study area, one senior living facility was located in one of the study areas, and if 
residents were to walk to any food outlets, they would have to walk up a steep hill. It 
could be difficult for older adults to walk in areas that have steep elevation or hills, as 
many older adults report mobility issues and physical capacity as a barrier to accessing 
healthful food (Wolfe et al., 2003; Radermacher et al., 2010; Huang et al., 2012). 
Older adults have cited functional limitations as the number one reason for not 
being able to access food (Wolfe et al., 2003; Radermacher et al., 2010; Huang et al., 
2012). In one study examining food insecurity in New York, older adults reported the 
inability to shop and/or prepare food as the number one barrier to accessing healthful 
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food (Wolfe et al., 2003). The authors suggested improving food assistance programs as a 
way for older adults to reliably obtain healthful food (Wolfe et al., 2003). Because 
functional limitations often affect older adults and their ability to access and prepare 
foods, understanding the availability of food assistance programs within urban areas can 
help estimate access to a high quality diet for older adults. 
Another study assessing the factors involved with food shopping among older 
adults in Brooklyn, NY found that older adults were motivated to shop and cook food 
despite challenges of mobility and cost (Munoz-Plaza et al., 2013). Most of the adults 
utilized public transportation or walked to grocery stores to obtain food. Participants 
frequently reported shopping at least once per week in order to purchase food in small 
amounts to avoid carrying heavy groceries and to avoid food spoilage. The findings from 
the study suggest that although older adults have functional limitations, many are still 
motivated to purchase and cook healthful food for optimal health and to maintain a sense 
of independent (Munoz-Plaza et al., 2013). 
Cost is often studied when looking at the potential barriers to healthful food 
access (Liese et al., 2007; Tolzman et al., 2014). Cost concerns have often been cited as a 
barrier to accessing healthful foods, especially in older adults (Wolfe et al., 2003; 
Radermacher et al., 2010). A study regarding food insecurity in older adults living in 
New York looked at factors contributing to food insecurity in older adults. One common 
theme found in the study was that older adults were motivated to consume healthful foods 
such as fruits and vegetables, but the cost was too high for individuals to purchase these 
items. Some older adults in the study noted that they compromised eating more 
throughout the day so that they could eat healthier, expensive items (Wolfe et al., 2003). 
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Cost was not considered in the study when examining environmental 
characteristics for two reasons. Several stores in Springfield, MA did not list the cost of 
food items, the cost was provided at checkout only. The C-NEEDS protocol was to 
record costs only if labeled on the food item or corresponding shelf location. On the C-
NEEDS survey, cost of produce can be reported in multiple ways including "cost per 
each," "cost per lb.," and/or "cost per unit." Inconsistent data on cost of food items lead 
us not to consider cost of food as a key environmental factor. However, the literature 
suggests supermarkets have been reported to sell healthful foods at a lower cost 
compared to convenience stores (Liese et al., 2007; Larson et al., 2009), therefore it could 
be estimated that people living in the areas without a supermarket would be negatively 
affected by high cost of healthful food items. 
Some of the data collected in the current study on healthful food access was 
consistent with the USDA (USDA ERS- Food Research Atlas, 2010; Pioneer Valley 
Planning Commission, 2014) food access information. Data that was not consistent with 
USDA low access data was thought to be inconsistent because only portions of the 
neighborhood were studied relative to the GoFresh sites, rather than the entire 
neighborhood. For example, the USDA reported that 16.4% of people living in Sixteen 
Acres have low food access, but one of our study areas located within Sixteen Acres had 
a low DGAIFEC score (1.42). The particular area contained the only supermarket within 
the study, had public transportation and sidewalks available, and had stores with 
acceptable quality produce, all which would suggest high access to a high quality diet 
(Rose & Richards, 2004; Tolzman et al., 2014). Also, low access refers to the distance to 
the nearest supermarket (USDA, 2015), but our study looked at all healthful food outlets 
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instead of just supermarkets, along with environmental characteristics. 
 Socioeconomic variables were compared against the DGAIFE and DGAIFEC 
scores. Information on median household income and percentage of people living below 
the poverty level was obtained for each of the seven neighborhoods that our study areas 
were located. The South End and Metro Center neighborhoods, which make up 
Springfield's downtown area, had the best DGAIFE and DGAIFEC scores but the 
population of both areas are the poorest of the areas studied. As of 2013, the median 
household income for the individuals living in Springfield's South End and Metro Center 
are $18,430 and $18,927, respectively (City-Data, 2013). The percentage of people below 
the poverty level is 55% in the South End, and 59.3% in Springfield's Metro Center 
(City-Data, 2013). Although both of the areas mentioned had healthful food outlets, high 
density scores, and high DGAIFE and DGAIFEC scores, people living in the area may 
not be able to afford the healthful food in the area.  
 Two of the study areas located in Liberty Heights and Sixteen Acres were of 
particular interest. One of the 2015 GoFresh Mobile Market sites, located within Liberty 
Heights is at a senior living facility. The half-mile radius area had 0 healthful food outlets 
and scored a 0.00 on the DGAIFE. When adding in key environmental characteristics, the 
DGAIFEC score was 2.33. Although multiple bus routes and sidewalks were available in 
the area, major intersections and highways were present which can obstruct the ability to 
walk, and the Walk Score was 62 (somewhat walkable to amenities). This information 
suggests that healthful food access to the older adults living at the senior living facility or 
within the half-mile area is limited and therefore could be linked to lower diet quality 
(Vernez-Moudon et al., 2013). 
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 One of the 2015 GoFresh Mobile Market sites is located at a community center 
that hosts senior citizen activities and is located in Sixteen Acres. There was one 
supermarket, one sit down restaurant, and two fast casual restaurants within the half-mile 
radius area, a total of four healthful food outlets. The particular study area's DGAIFE 
score was 1.56 and DGAIFEC score was 1.42. Although the older adults visiting the 
community center may not necessarily live in the proximity, they have access to a high 
quality diet when they are in the area.  
 One strength of the current study is that C-NEEDS is a validated food 
environment tool that was originally used in central Massachusetts, an area within close 
proximity to Springfield, MA. C-NEEDS was able to offer great insight to the food 
available and quality of produce within food stores, and collected data about regionally 
and culturally acceptable food. 
 A few items could be added to C-NEEDS in order to align the data collected to 
the 2010 Dietary Guidelines for Americans (DGA). The meat/poultry/eggs food group is 
one of the food groups measured in the 2010 DGA and DGAI-2010. C-NEEDS was 
limited in its collection of lean meat variety as it only included ground beef, ground 
chicken, ground turkey, and fat-free hot dogs. Eggs were not originally in the C-NEEDS 
survey, but were added to the first addendum. After preliminary data collection, it was 
decided to remove eggs from the addendum because they are a staple food sold at the 
majority of stores. 
 Seafood is another food group category included in the 2010 DGA, and the C-
NEEDS tool did not include a seafood category. Seafood was added to the addendum, but 
the addendum was changed throughout the study period. Collection of seafood items 
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included fresh, frozen and canned seafood, but improvements could be made to better 
capture the types of seafood available within food stores. 
 The results of the current study may be generalized to other cities within the 
Northeast region of the U.S. of similar size and with similar characteristics. It may be 
difficult to generalize the reports of this study to cities outside of the Northeast U.S., as 
different types of foods may be available (especially foods collected on C-NEEDS). 
Generalizing results to other cities outside of the U.S. may be difficult, as types of food 
sold in food outlets may differ.  
  Data collected from the current study provides baseline information which can be 
useful for community partners and can further improve public health policy at the local 
level to provide more opportunities to accessing healthful food items such as fruits and 
vegetables. Registered Dietitian's can use the information from the current study to better 
assist their clients in making healthful food choices based on the food environment which 
they live (see Appendix H for Interview guide for Registered Dietitians). Applying the 
methods of the current study in cities similar to Springfield, MA would be useful to see 
how Springfield, MA compares to other urban areas in terms of healthful food 
availability. 
 Understanding the availability of programs for older adults in Springfield, MA 
such as Meals on Wheels would help increase knowledge of food access and healthful 
food availability for older adults. Considering the perspectives of older adults regarding 
healthful food availability and access, cost, and the ability to adhere to a high quality 
through focus groups and questionnaires would increase our understanding of facilitators 
and barriers to a high quality diet for older adults. Further studying the association 
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between food outlet type, variety, and density within half-mile radius areas and diet 
quality through 24 hour dietary recalls would provide insight to the dietary quality of the 
people living in Springfield. Integrating individual level data and perspectives can add to 
the findings of the current study by answering fundamental questions regarding 
facilitators and barriers to healthful food access within specific urban settings such as 
Springfield, MA. 
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CHAPTER 7 
CONCLUSION 
 In conclusion, the current study found that access to a high quality diet is within 
reach, but there are disparities to healthful food access across the thirteen study locations. 
Knowledge of the types of food outlets within study areas and the healthful food 
available within the outlets is the best indicator to estimate access a high quality diet. 
Adding known environmental facilitators to the DGAIFE algorithm did not substantially 
improve estimates of access to a healthful diet. Registered Dietitians can use the 
information from the current study to guide clients to make healthful food choices in 
urban neighborhoods. It would be important for dietitians to ask clients where they 
generally obtain food/meals, what types of stores and restaurants are within access, where 
they generally buy food, if they have vehicle access and if they are willing to use public 
transportation or walk to food outlets if they do not have a vehicle. The findings from the 
current study provide information to improve public health policy to increase access to 
healthful food. 
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APPENDIX A 
 
HALF-MILE GOFRESH LOCATIONS, FOOD OUTLETS, AND TIME TO COMPLETE 
2015 
Confirmed 
GoFresh Site 
Neighborhood Overlap areas 
(GoFresh Sites) 
Stores within the half mile 
radius of the GoFresh 
Location 
Restaurants within the half 
mile radius of the GoFresh 
location 
Approximate 
time to 
complete 
Gentile 
Apartments 
 
South End Caring Health 
Center, Court 
St. and Outing 
Park 
Apartments 
(Potential 
Future site) 
o AC Produce- SPB 
o Family Dollar- Denied by 
manager 
o South End Supermarket 
(listed online as Diaz 
Supermarket)- G 
o Saratoga Mini Mart 
(listed online as Saigon 
Mini Market) C 
o City Zone Supermarket- 
G 
o Honeyland Farm- C 
o Tropical African Market- 
SMA 
o Mom and Ricos Specialty 
Market (No fruits or 
vegetables available, not 
included in study 
analysis)- SMI 
o Milano Importing (No 
fruits or vegetables 
available, not included 
in study analysis)- SMI 
o Frigos (No fruits or 
vegetables available, not 
included in study 
analysis)-SMI 
o OMI Oriental Grocery 
store (closed/moved to 
different city) 
o Pride Gas Station- CGas 
o McDonalds- FF 
o UNO Pizzeria- SD 
o Plan B Burger Bar- SD 
o Samuels - SD 
o Max's Tavern- SD  
o Subway- FF 
o Dunkin Donuts- FF 
o Ho Mei- Not included in 
analysis (no menu in 
store or online)- FF 
o Luxe Burger Bar- SD 
o Red Rose Pizzeria-SD 
o Blackjack Steakhouse 
(Not listed online)- SD 
o McCaffrey's Public 
House- FC  
o Crown Fried Chicken–
Language barrier, no 
menu 
o Starbucks- FF 
o Cafe Du Jour- language 
barrier, no menu  
o Hot Table-FC 
o Palazzo Café (Not listed 
online)- FC 
o Nadims Mediterranean 
Restaurant and Grill/ 
Cafe Lebanon-SD 
o Dynasty-FF 
 
4 trips; 10.5 
total hours for 
Gentile, Caring 
Health Center, 
and Court 
Square data 
collection 
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o 1st Stop Convenience 
(Completed survey, not 
listed online) -C 
o South Side Mini Mart 
(Completed survey, not 
listed online)- C 
o FL Roberts at East 
Columbus Mobil Gas 
Station CGas (No fruits 
or vegetables available, 
not included in study 
analysis) 
o Broad Street FL Roberts 
Sunoco- CGas 
o Roadys Truck Stop 
(Completed survey, not 
listed online)- CGas 
o Wheelers Market- C 
Caring Health 
Center 
 
Metro Center Gentile, Court 
St., and Outing 
Park 
Apartments 
(Potential 
Future site) 
 
o Family Dollar- Denied by 
manager 
o South End Supermarket 
(listed online as Diaz 
Supermarket)- G 
o Saratoga Mini Mart (listed 
online as Saigon Mini 
Market) C 
o City Zone Supermarket- 
G 
o Honeyland Farm- C 
o Tropical African Market- 
SMA 
o Mom and Ricos Specialty 
Market (No fruits or 
vegetables available, not 
included in study 
analysis)- SMI 
o Milano Importing (No 
fruits or vegetables 
available, not included 
in study analysis) SMI 
o McDonalds- FF 
o UNO Pizzeria- SD 
o Plan B Burger Bar- SD 
o Samuels - SD 
o Max's Tavern- SD  
o Subway- FF 
o Dunkin Donuts- FF 
o Ho Mei- Not included in 
analysis (no menu in 
store or online)-FF 
o Luxe Burger Bar- SD 
o Red Rose Pizzeria-SD 
o Blackjack Steakhouse 
(Not listed online)- SD 
o McCaffrey's Public 
House- FC 
o Crown Fried Chicken–
Language barrier, no 
menu 
o Starbucks- FF 
o Cafe Du Jour- language 
barrier, no menu  
(see Gentile 
Apartments, 
above) 
  
   
 
1
2
1
 
o Frigos (No fruits or 
vegetables available, not 
included in study 
analysis)- SMI  
o OMI Oriental Grocery 
store (closed/moved to 
different city) 
o Pride Gas Station- CGas 
o FL Roberts at East 
Columbus Mobil Gas 
Station CGas (No fruits 
or vegetables available, 
not included in study 
analysis) 
o Civic Center Convenience 
- Denied by manager 
o CVS Main Street 
(Completed survey, not 
listed online)- Pharm 
o Hot Table-FC 
o Palazzo Café (Not listed 
online)- FC 
o Nadims Mediterranean 
Restaurant and Grill/ 
Cafe Lebanon-SD 
o City Jake's Cafe- FC 
o Theodores'-SD 
o SUN KIM BOP (Not 
listed online)- FT 
Court Square Metro Center Gentile, Caring 
Health Center, 
Saab Court 
Outing Park 
Apartments 
(Potential 
Future site) 
o City Zone Supermarket- 
G 
o Honeyland Farm- C 
o Tropical African Market- 
SMA 
o Mom and Ricos Specialty 
Market (No fruits or 
vegetables available, not 
included in study 
analysis)- SMI 
o Milano Importing (No 
fruits or vegetables 
available, not included 
in study analysis)- SMI 
o Frigos (No fruits or 
vegetables available, not 
included in study 
analysis)- SMI 
o OMI Oriental Grocery 
store (closed/moved to 
different city) 
o Dunkin Donuts- FF 
o Ho Mei- Not included in 
analysis (no menu in 
store or online)- FF 
o Luxe Burger Bar- SD 
o Red Rose Pizzeria-SD 
o Blackjack Steakhouse 
(Not listed online)- SD 
o McCaffrey's Public 
House- FC 
o Crown Fried Chicken–
Language barrier, no 
menu 
o Starbucks- FF 
o Cafe Du Jour- language 
barrier, no menu  
o Hot Table- FC 
o Palazzo Café (Not listed 
online)- FC 
(see Gentile 
Apartments, 
above) 
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o Pride Gas Station- CGas 
o Civic Center Convenience 
- Denied by manager 
o Downtown Convenience 
Store-C 
o CVS Main Street (Not 
listed online)- Pharm 
o Nadims Mediterranean 
Restaurant and Grill/ 
Cafe Lebanon- SD 
o Student Prince Cafe & 
The Fort Dining Room- 
SD 
o Panjabi Tadka- SD 
o Panda House- FF 
o Paramount Pizza- FC 
o City Jake's Cafe- FC 
o Theodores'- SD 
o SUN KIM BOP (Not 
listed online)- FT 
o Adolfo's Ristorante- SD 
o Pioneer Valley Brew Pub 
(closed) 
o Chef Wayne's Big 
Mamou- SD 
o Felix's Breakfast & 
Sandwich- SD 
o Olympic Deli 
Restaurant- FC 
o 350 Grill Steakhouse- SD 
o Borinquen Corner- Not 
included in analysis 
(food preparation not 
described/in Spanish)- 
FC 
Saab Court Metro Center Baystate Place, 
Linden Towers, 
Court Square, 
STCC 
o Franklin Supermarket- 
Language barrier 
o Cife (closed/not located) 
o Carew Mini Mart 
(Completed survey, not 
listed online)- C 
o AZ Mart (Citgo Gas 
Station)- CGas 
o Prospect Variety- C 
o Chestnut Market (Listed 
as Lily's Market online)- 
C  
o Chef Wayne's Big 
Mamou- SD 
o Felix's Breakfast & 
Sandwich- SD 
o Olympic Deli 
Restaurant- FC 
o 350 Grill Steakhouse- SD  
o Borinquen Corner- Not 
included in analysis 
(food preparation not 
described/in Spanish)- 
FC Panjabi Tadka- SD 
1 trip; 1.5 total 
hours 
(collecting 
menus) 
 
See Linden 
Towers/Baysta
te Place for 
Food store 
completion 
time below 
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o BP (Gas Station)- CGas 
o Spring Street Super 
Grocery and Variety- G 
o Panda House- FF 
o Paramount Pizza- FC 
o City Jake's Cafe- FC 
o Theodores'- SD 
o Adolfo's Ristorante- SD 
o Pioneer Valley Brew Pub 
(closed) 
Linden 
Towers 
 
Liberty Heights Saab Court, 
Baystate Place 
o Cife (closed/not located) 
o Carew Mini Mart 
(Completed survey, not 
listed online)- C 
o AZ Mart (Citgo Gas 
Station)- CGas 
o Prospect Variety- C 
o Chestnut Market (Listed 
as Lily's Market online)- 
C  
o Arianna Convenience 
Store (Listed as JP Mini 
Market online) -C 
o BP (Gas Station)- CGas 
o North End Pizzeria and 
Seafood (closed) 
 
 
 
 
 
 
 
 
 
2 trips; 5 total 
hours  
 
Baystate Place 
 
Liberty Height Linden Towers, 
Saab Court 
o Carew Mini Mart 
(Completed survey, not 
listed online)- C 
o Carew Mini Mart 
(completed survey, not 
listed online)- C 
o AZ Mart (Citgo Gas 
Station)- CGas 
o Prospect Variety- C 
o Chestnut Market (Listed 
as Lily's Market online)- 
C  
o Arianna Convenience 
Store (Listed as JP Mini 
Market online) -C 
o BP (Gas Station)- CGas 
o J+J Market & Deli- C 
o McDonalds- FF 
o North End Pizzeria and 
Seafood (closed) 
 
Independence 
House 
Pine Point None None o Dunkin Donuts- FF No time in 
field 
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Clodo 
Concepcion 
Community 
Center 
Sixteen Acres None o Family Dollar- D 
o Pride Gas Station- CGas 
o Walgreens- Pharm 
o CVS- Pharm 
o Fresh Acres Market- S 
o Ginger Blossom Chinese 
Restaurant -SD 
o Wings Over Springfield- 
FF 
o Dunkin Donuts- FF 
o Main Garden-FF 
o Pizza Palace- FF 
o Brunos Pizza 16 Acres- 
FF 
o Parker Pizza- FC 
1 trip: 3 hours 
Springfield 
Technical 
Community 
College 
(STCC) 
 
McKnight Saab Court o CVS Pharmacy - Photo 
Pharm 
o Highland Farms Gas 
Station Convenience 
(Completed survey, not 
listed online)- CGas 
o El Punto Supermarket- G 
o Jumbo Supermarket- G 
o Hectors Mini Mart 
(Completed survey, not 
listed online) - C 
o Sunoco Gas Station- 
CGas 
o Spring Street Super 
Grocery and Variety- G 
o MJ's Pizza- FC 
o Pizza Choice-FF 
o Discount Chinese--FF 
o Burger King-FF 
 
1 trip; 3.5 
hours 
East 
Springfield 
Public Library 
 
East Springfield None o Page Convenience- C 
o Pride gas station-CGas 
o 2 Guys Pizzeria- FC 
o Mike’s East Side Pub- 
SD 
o Main Wok Buffet- SD 
o El Morro Bakery and 
Restaurant  Not included 
in analysis (food 
preparation not 
described/in Spanish)- 
FC 
o Palace Pizza- FC 
o Penny’s Southern Style 
Soul Food- FC 
o Eat- FC 
2 trips; 1.5 
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Key:  
S= 
Supermarket    SMA= Specialty Market, African 
G=Grocery     SPB= Small Produce Business 
C= Convenience store    SD= Sit Down restaurant 
CGas=Gas station convenience store  FC= Fast Casual restaurant 
Pharm= Pharmacy    FF= Fast Food restaurant 
D= Dollar Store    FT= Food Truck 
SMI= Specialty Market, Italian
o Big D Jamaican Cuisine- 
Not included in analysis 
(no menu in store or 
online)- SD 
o Fitzgerald’s Pub and 
Grill- SD 
o Dunkin Donuts- FF 
o McDonalds- FF 
o Burger King- FF 
Baystate 
Mason Square 
Community 
Clinic CCMS 
Saturday 
Market 
(GoFresh as 
vendor) 
 
*Data was not 
collected for 
this site 
McKnight None Stores listed online 
o Mason Food Market 
o NSA Supermarket 
o Family Dollar 
o Walgreens 
o Two & One Grocery 
o CVS 
o Howard Fuel Services gas 
station 
o Cabrera Market 
o Rodriguez Family Market 
and Kitchen 
o Dad’s Variety Store 
 
o Negrill 
o Wok King 
o Subway 
o McDonalds 
o El Cidreno 
o Antonios Grinders 
 
Data not 
collected for 
this site 
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2015 Potential 
Future Sites 
Neighborhood Overlap areas Stores within the half mile 
radius of the GoFresh 
Location 
Restaurants within the half 
mile radius of the GoFresh 
location 
Approximate 
time to 
complete 
Robinson 
Gardens 
 
 
Pine Point None o Geeta Foods Inc./Food 
Mart C 
o Shell Gas Station CGas 
o Tedeschi (Completed 
survey, not listed online) 
C 
o WongWok- SD 
o Napoli Restaurant & 
Pizzeria- SD 
o Skooters (Not listed 
online)- SD 
1 trip: 1 hour 
Colonial 
Estates 
Sixteen Acres None None None None 
Outing Park 
Apartments 
community 
offices South 
End 
 
 
South End Caring Health 
Center, Court 
St., Gentile 
o AC Produce- SPB 
o Family Dollar- Denied by 
manager 
o South End Supermarket 
(Listed online as Diaz 
Supermarket)- G 
o Saratoga Mini Mart 
(Listed online as Saigon 
Mini Market) C 
o City Zone Supermarket- G 
o Honeyland Farm- C 
o Tropical African Market- 
SMA 
o Mom and Ricos Specialty 
Market (No fruits or 
vegetables available, not 
included in study 
analysis)-SMI 
o Milano Importing (No 
fruits or vegetables 
available, not included in 
study analysis) SMI 
o Frigos- (No fruits or 
vegetables available, not 
included in study 
analysis) SMI 
o Dynasty- FF 
o McDonalds- FF 
o UNO Pizzeria- SD 
o Plan B Burger Bar- SD 
o Samuels - SD 
o Max's Tavern- SD  
o Subway- FF 
o Dunkin Donuts- FF 
o Ho Mei- Not included in 
analysis (no menu in 
store or online)- FF 
o Luxe Burger Bar- SD 
o Red Rose Pizzeria-SD 
o Blackjack Steakhouse 
(Not listed online)- SD 
o McCaffrey's Public 
House- FC  
o Crown Fried Chicken–
Language barrier, no 
menu 
o Starbucks- FF 
 
(see Gentile 
Apartments, 
above) 
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o OMI Oriental Grocery 
store (closed/moved to 
different city) 
o Pride Gas Station- CGas 
o 1st Stop Convenience 
(Completed survey, not 
listed online)- C 
o South Side Mini Mart 
(Completed survey, not 
listed online) C 
o FL Roberts at East 
Columbus Mobil Gas 
Station CGas (No fruits 
or vegetables available, 
not included in study 
analysis) 
o Broad Street FL Roberts 
Sunoco- CGas 
o Roadys Truck Stop 
(Completed Survey, not 
listed online)- CGas 
o Wheelers Market- C 
o Guananico Market- 
Language barrier 
o Broad Street Sunoco S+S 
Food Mart (Citgo Station) 
(Completed survey, not 
listed online)- CGas 
Key:  
S= Supermarket    SMA= Specialty Market, African 
G=Grocery     SPB= Small Produce Business 
C= Convenience store    SD= Sit Down restaurant 
CGas=Gas station convenience store  FC= Fast Casual restaurant 
Pharm= Pharmacy    FF= Fast Food restaurant 
D= Dollar Store    FT= Food Truck 
SMI= Specialty Market, Italian
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APPENDIX B 
 FOOD STORE DEFINITIONS (WHITTINGTON, 2013) 
Classification Sub-
Classification 
Definition 2012 NACIS Index 
 
2012 NACIS Definition Food Marketing 
Institute 
Classification 
Examples 
from the 
current 
study 
Traditional Supermarket Large, corporate 
owned chain stores 
(Morland 2002) 
 
Primarily engage in 
retailing a general line 
of food, supermarkets 
are larger in size 
(>20,000 sq ft), 
number of employees, 
and sales volume. 
Chain store 
identification and 
number of parking 
spaces were used to 
distinguish 
supermarkets from 
grocery stores. 
(Sharkey 2010). 
 
A format offering a 
full line of groceries, 
meat, and produce 
with at least $2 
million in annual 
sales. These stores 
typically carry 
approximately 15,000 
items and frequently 
offer a service deli 
445110 Supermarkets 
and Other Grocery 
(except Convenience) 
Stores 
This industry comprises 
establishments generally 
known as supermarkets 
and grocery stores 
primarily engaged in 
retailing a general line 
of food, such as canned 
and frozen foods; fresh 
fruits and vegetables; 
and fresh and prepared 
meats, fish, and poultry. 
Included in this industry 
are delicatessen-type 
establishments primarily 
engaged in retailing a 
general line of food. 
Conventional 
(volume greater 
than $2 million): 
A supermarket is 
a full-line, self-
service grocery 
store with annual 
sales volume of 
$2 million or 
more. This 
definition applies 
to individual 
stores regardless 
of total company 
size or sales, and 
therefore includes 
both chain and 
independent 
locations. Trade 
Dimensions 
utilizes the trade 
channel definition 
endorsed by FMI 
(The Food 
Marketing 
Institute) and the 
leading industry 
publications. FMI 
is a nonprofit 
association of 
1,500 food 
Fresh Acres 
Market 
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and a bakery (Leibtag 
Nov 2005) 
retailers and 
wholesalers, their 
subsidiaries and 
customers. 
Traditional Grocery 
Store 
Traditional local 
grocery store that 
retails only food. 
Smaller noncorporate-
owned food stores 
(Morland 2002). 
 
Primarily engage in 
retailing a general line 
of food, grocery stores 
are smaller in size, not 
identified as a chain 
store and have fewer 
than 100 parking 
spaces (Sharkey 2010) 
 
 
445110 Supermarkets 
and Other Grocery 
(except Convenience) 
Stores 
This industry comprises 
establishments generally 
known as supermarkets 
and grocery stores 
primarily engaged in 
retailing a general line 
of food, such as canned 
and frozen foods; fresh 
fruits and vegetables; 
and fresh and prepared 
meats, fish, and poultry. 
Included in this industry 
are delicatessen-type 
establishments primarily 
engaged in retailing a 
general line of food. 
“The small corner 
grocery store that 
carries a limited 
selection of 
staples and other 
convenience 
goods. These 
stores generate 
approximately $1 
million in 
business annual”  
Spring Street 
Super 
Grocery and 
Variety, 
South End 
Supermarket 
 
 
 
 
Traditional Specialty 
Markets 
A food store primarily 
engaged in the retail 
sale of a single food 
category, such as meat 
and seafood markets, 
produce markets and 
stands, dairy stores, 
candy and nut stores, 
and retail bakeries. 
 
Stores that specialize 
in a specific food 
category, such as 
organic, locally grown 
or produced, 
ethnic/international, or 
health focused 
(Leibtag Nov 2005). 
4452 Specialty Food 
Stores 
This industry group 
comprises 
establishments primarily 
engaged in retailing 
specialized lines of 
food. 
 Milanos, 
Frigos, 
Tropical 
African 
Market 
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Convenience Convenience 
Store 
Convenience stores or 
food marts- primarily 
engage in retailing a 
limited line of goods 
that generally includes 
milk, bread, soda, and 
snacks. The 
convenience store 
category also included 
convenience stores 
with gasoline and 
gasoline stations with 
convenience stores 
(Sharkey 2010) 
 
 
445120 Convenience 
Stores 
 
445120 Convenience 
Stores 
This industry comprises 
establishments known 
as convenience stores or 
food marts (except those 
with fuel pumps) 
primarily engaged in 
retailing a limited line 
of goods that generally 
includes milk, bread, 
soda, and snacks. 
 Honeyland 
Farms, 
Chestnut 
Market 
Convenience Gas Station 
Convenience 
Stores 
A retailer with a gas 
pump 
447110 Convenience 
Stores with Gas 
Stations 
This industry comprises 
establishments engaged 
in retailing automotive 
fuels (e.g., diesel fuel, 
gasohol, gasoline) in 
combination with 
convenience store or 
food mart items. 
 BP, Mobil, 
Pride 
Non-
Traditional 
Dollar Store A small variety store 
that sells general 
merchandise and, 
increasingly, food 
products. These stores 
offer a wide 
assortment of basic 
household goods at 
very low prices. 
 
Limited price general 
merchandise “value” 
stores (Sharkey 2010) 
 
A limited assortment 
store that sells a 
452990 All Other 
General Merchandise 
Stores 
These establishments 
retail a general line of 
new merchandise, such 
as apparel, automotive 
parts, dry goods, 
hardware, groceries, 
house wares or home 
furnishings, and other 
lines in limited amounts, 
with none of the lines 
predominating.  
 
A small store 
format that 
traditionally sold 
staples and 
knickknacks, but 
now sales of food 
and consumable 
items at 
aggressive price 
points account for 
at least 20%, and 
up to 66%, of 
their volume 
Family 
Dollar 
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variety of general 
merchandise and, 
increasingly, food 
products. These stores 
offer a wide 
assortment of basic 
household goods at 
very low prices 
(Leibtag Nov 2005) 
Non-
Traditional 
Pharmacy A retail shop where 
medicine and other 
items are sold. 
 
Pharmacies and drug 
stores that were part 
of national chains 
(Sharkey 2010) 
446110 Pharmacies 
and Drug Stores 
 
This industry comprises 
establishments known 
as pharmacies and drug 
stores engaged in 
retailing prescription or 
nonprescription drugs 
and medicines. 
A prescription-
based drug store 
that generates 
20% or more of 
its total sales 
from 
consumables, 
general 
merchandise, and 
seasonal items. 
CVS, 
Walgreens 
Microenterprise Small 
Produce 
Business, 
Farmer’s 
Market, or 
Mobile 
Vendor 
Small grocery stores 
that mainly sell fruits 
and vegetables. 
 
Farmer's Markets or 
Mobile vendors sell 
fresh produce for 
purchase (Tester et al., 
2010). 
445230 Fruit and 
Vegetable Markets 
 
This industry comprises 
establishments primarily 
engaged in retailing 
fresh fruits and 
vegetables. 
 AC Produce 
Whittington, 2013.  
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Stores and Food Service Places. Am J Prev Med 22(1). 
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Food Marketing Institute. Supermarket Facts. http://www.fmi.org/research-resources/supermarket-facts. Accessed 2015 June 2 
 
North American Industry Classification System 2012. http://www.census.gov/eos/www/naics/
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APPENDIX C 
RESTAURANT TYPE DEFINITIONS 
Restaurant type  Definition  
Sit-down  Offers table service with wait staff who takes a person’s 
order at the table. 
Fast Casual   Higher quality food with (less frozen and processed 
ingredients) compared to Fast Food restaurants 
 Does not offer full table service 
 Customers generally order and pay at the counter, and 
food is brought to the table to eat in the restaurant or 
taken with the costumer to eat elsewhere  
Fast Food  Must meet one of the following criteria: 
 Part of a Fast Food chain or franchise (e.g. McDonalds) 
 Located in a food court 
 Limited to take-out only  
Mobile Vendors  Food trucks, trailers, and wagons that prepare and/or sell 
food items and beverages in the street or other public places  
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APPENDIX D 
DERIVATION OF THE HEALTHY FOOD AVAILABILITY INDEX FOR 
GROCERY STORES 
 
 
Food (points) 
 
Point allocation: Description 
 
Subgroups (points) 
Fresh fruits (0-3) 1 point: 1-5 kinds 
2 points: 6-8 kinds 
3 points: 9+ kinds 
Fresh produce (0-6) 
Fresh vegetables (0-3) 1 point: 1-5 kinds 
2 points: 6-9 kinds 
3 points: 10+ kinds 
 
Frozen fruit (0-1) 1 point: available Frozen produce (0-
3) 
Frozen vegetables (0-2) 1 point: 1-3 kinds 
2 points: 4+ kinds 
 
Canned beans (0-1) 1 point: available Canned beans (0-1) 
Lean ground beef (0-2) 1 point: available 
1 point: more than one variety 
Protein (0-7) 
Ground turkey/chicken (0-
4) 
1 point: lean ground turkey available 
1 point: regular ground turkey available 
1 point: ground chicken available 
1 point: ground chicken/turkey combo available 
 
Fat-free hot dog (0-1) 1 point: available  
Low-fat frozen dinner (0-2) 1 point: 1-3 varieties 
2 points: 4-6+ varieties 
Frozen dinners (0-2) 
Low-fat baked goods (0-2) 1 point: 1-3 varieties 
2 points: 4-6+ varieties  
Snacks (0-5) 
Baked chips (0-3) 1 point: baked chips available 
1 point: more than 1 variety of low fat potato 
chips 
1 point: more than 1 variety of low fat tortilla 
chips 
 
Beverages (0-2) 1 point: diet soda available 
1 point: 100% orange juice available 
Beverages (0-2) 
Whole grain bread (0-2) 1 point: available 
1 point: more than 1 variety 
Breads/cereals (0-4) 
Low-fat dairy (0-3) 
Skim/1% milk 
 
Ice Cream 
 
1 point: available 
1 point: occupy at least 50% of shelf space 
1 point: nonfat/reduced fat available 
Dairy (0-3) 
Total points for HFAI 0-33  
(Olendzki et al., 2015) 
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APPENDIX E 
DERIVATION OF THE UNHEALTHY FOOD AVAILABILITY INDEX FOR 
GROCERY STORES 
 
Food (points) Point allocation: Description Subgroups 
(points) 
Ground beef (0-2) 2 points: regular (80% lean or less) available Protein (0-4) 
Hot dogs (0-2) 2 points: Oscar Meyer (or similar 12 g fat) 
available 
 
Baked goods (0-9) 2 points: regular muffin available 
2 points: plain bagel available 
2 points: any variety of ready-to-eat cake 
1 point: 1-3 varieties of regular baked goods 
2 points: 4-5 varieties of regular baked goods 
3 points: 6+ varieties of regular baked goods 
Snacks (0-13) 
Chips (0-4) 2 points: regular potato chips available 
2 points: regular tortilla chips available 
 
Beverages (0-2) 2 points: "juice drink" available  
Breads (0-2) 2 points: white bread available Breads/cereals (0-
4) 
Cereals (0-2) 2 points: sweetened cereals available  
Milk (0-4) 2 points: whole milk available 
2 points: whole/2% more than 50% of shelf 
space 
Dairy (0-6) 
Ice cream (0-2) 2 points: full-fat ice cream available  
Total points for unhealthy food 
availability index 
0-29  
(Olendzki et al., 2015) 
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APPENDIX F 
COMMUNITY-NUTRITION ENVIRONMENT EVALUATION DATA (C-
NEEDS) 
 
Store ID: ____________ Business Name: ________________________ 
 
Street Address: __________________________ 
 
Town / City:________________________   Telephone: _________________ 
 
Surveyor ID: ___________       Date (MM/DD/YY): _____/______/______     
 
Time (MM: HH): Start ______:______ End: ______:______ # of surveyors:________ 
 
Store type:  Grocery     Convenience  Wholesale      Super store (Target, Wal-Mart) 
 
Discount Store  Fruit/Veggie Market      Farmer’s Market  Other______  
 
Membership required: Yes   No   Card needed for discount: Yes       No 
 
Does the store have a nutrition scoring system (NuVal, Guiding Star, ANDI):  Yes        No 
 
If  Yes, list :__________________________ 
 
Comments: 
 
 
 
    
     
     
     
     
     
     
     
     
Health Geography Lab, Preventive and Behavioral Medicine 
55 Lake Avenue North, Worcester, MA 01655 
Contact:  Wenjun Li, PhD (508-856-6574) Barbara Olendzki, RD (508-856-5195) 
Community-Nutrition 
Environment Evaluation Data 
DataDaSurvey  
NES - Restaurants 
Healthier Choices for Better and Longer Life 
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(if space is not enough, please write on the back of this survey) 
 
By signing here, I certify that the information recorded on this survey was collected by me or at my 
presence, at the time specified.  The information was collected truthfully and to my best ability.  
 
Surveyor Signature: ____________________ 
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Rater ID__________Store ID ________________Date __________Measure Complete ⁯   N/A  
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #1: MILK 
 
Availability and Price 
Brand: Store (not organic)  Other ____________ 
 
1. Is skim (fat free) available?   Yes   No 
2. Is 1% (reduced fat) available?       Yes   No 
3. Is 2% (reduced fat) available?                                      Yes No
4. Is whole milk available?          Yes   No 
 
Shelf Space 
Do skim and 1% take up greater than or equal to 50% of shelf space? Yes   No  
Pricing  
Are all types of milk priced the same?    Yes   No 
If Yes, collect price of Skim only, If No collect price of all types of Milk.      
 PRICE  ON SALE?  PRICE  ON SALE?  
 Half Gallon  Gallon  
1. Skim  Yes   No  Yes   No 
2. 1%  Yes   No  Yes   No 
3. 2%  Yes   No  Yes   No 
4. Whole  Yes   No  Yes   No 
 
 
Comments:
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Rater ID____________Store ID _______________Date __________Measure Complete ⁯   N/A    
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #2: FRESH FRUIT 
    
Availability and Price        
ITEM 
(Non-Organic) 
Available Price Per 
pound 
Per 
Unit 
Per 
each 
On 
Sale 
 
Acceptable 
Quality? 
1. Apples 
 Red delicious  
  Other:__________ 
Yes   No     Yes   
No 
Yes   No 
2. Bananas Yes   No     Yes   
No 
Yes   No 
 
3. Cantaloupe 
 
Yes   No     Yes   
No 
Yes   No 
4. Grapes 
 Red Seedless 
Other:__________ 
Yes   No     Yes   
No 
Yes    No 
5. Oranges 
Navel 
 Other:__________ 
Yes   No     Yes   
No 
Yes    No 
6. Peaches  Yes   No     Yes   
No 
Yes   No 
7. Berries 
 Strawberries  
Other:________ 
Yes   No     Yes   
No 
Yes   No 
8. Raisins 
 Sunmaid 15oz 
 _______oz 
Yes   No     Yes   
No 
Yes   No 
9. Watermelon 
 Seedless    
Other:________              
Yes   No     Yes   
No 
Yes   No 
10. Pears    
 Anjou    
 Other:________             
Yes   No     Yes   
No 
Yes   No 
11. Avocados 
Hass 
Other:__________ 
Yes   No     Yes   
No 
Yes   No 
 
Comments:
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Rater ID___________Store ID _________________Date _________Measure Complete ⁯   N/A 
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #3: FRESH VEGETABLES 
 
Availability and Price 
ITEM 
(Non-Organic) 
Available Price Per 
pound 
Per 
unit 
Per 
each 
On 
Sale? 
Acceptable 
Quality? 
1. Carrots  
 1 lb bag     
Other:__________ 
Yes   No     Yes   
No 
Yes   No 
2. Tomatoes 
 Roma 
Other:__________ 
Yes   No     Yes   
No 
Yes   No 
3. Sweet Peppers 
 Green bell  
Other: __________   
Yes   No     Yes   
No 
Yes   No 
4. Broccoli 
  Bunch 
Other:__________ 
Yes   No     Yes   
No 
Yes   No 
5. Lettuce 
 Green leaf    
Other:__________   
Yes   No     Yes   
No 
Yes   No 
6. Celery  
 Other: _________ 
Yes   No     Yes   
No 
Yes   No 
7. Cucumbers 
  Regular 
Other:__________ 
Yes   No     Yes   
No 
Yes   No 
8. Cabbage 
  Head     
Other:__________   
Yes   No     Yes   
No 
Yes   No 
9. Dark leafy 
greens 
Spinach    
Other:__________               
Yes   No     Yes   
No 
Yes   No 
10. Cauliflower   
  Head 
Other:___________     
Yes   No     Yes   
No 
Yes   No 
 
Comments:
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Rater ID__________Store ID _________________Date ___________Measure Complete ⁯   N/A  
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #4:  CANNED BEANS, RICE, SPAGHETTI  
 
Availability and Price 
 Brand: Goya  Other: ____________ 
ITEM 
Closest to 16oz 
Available Price On Sale?  
 
Low Sodium Price On sale? 
1. Black beans 
 
 Yes   No   Yes   No  Yes   No  Yes   No 
2. Kidney beans 
 
 Yes   No   Yes   No  Yes   No  Yes   No 
3. Chick Peas 
 
 Yes   No  Yes   No  Yes   No  Yes   No 
# of varieties of low sodium Beans       0   1  2 3 4 5 6+ 
 Comments: 
 
 RICE        Measure Complete ⁯   N/A 
 
 Brand: Carolina Other:__________ 
 
ITEM 
Closest to 32oz 
Available Price On Sale?  
 
Ounces (If not 32 oz) 
Brown Rice 
 
 Yes   No   Yes   No  
White Rice 
 
 Yes   No   Yes   No  
 
Comments: 
 
SPAGHETTI       Measure Complete ⁯   N/A 
 Brand: Store  Other: ____________ 
 
ITEM 
Closest to 16oz 
Available Price On Sale?  
 
Ounces (If not 16 oz) 
Whole grain Spaghetti 
(5g dietary fiber or more) 
 Yes   No   Yes   No  
Regular Spaghetti 
 
 Yes   No   Yes   No  
 
# of varieties of whole grain pasta       0   1  2 3 4 5 6+ 
Comments 
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Rater ID__________Store ID _________________Date ___________Measure Complete ⁯   N/A 
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #5:  CANNED VEGETABLES / FRUIT 
 
CANNED VEGETABLES  
Brand: Store  Other ____________     Measure Complete ⁯   N/A  
 
ITEM 
(Non-Organic)  
14 to 16 oz 
Available Price On Sale? Low Sodium Price On Sale? 
1. Corn  
(Whole kernel) 
   Yes   No  Yes   No Yes   No  Yes   No 
2. Green beans 
 
  Yes   No  Yes   No Yes   No  Yes   No 
3. Carrots 
 
  Yes   No  Yes   No Yes   No  Yes   No 
4. Peas 
 
  Yes   No  Yes   No Yes   No  Yes   No 
 
# of varieties of low sodium Veggies       0    1  2 3 4 5 6+ 
 
 
CANNED FRUITS  
Brand: Store  Other ____________     Measure Complete ⁯   N/A 
 
 
ITEM 
(Non-Organic)  
14 to 16 oz 
Available Price On Sale? 
1. Any Canned Fruit 
(In 100% fruit juice) 
 
   Yes   No  Yes   No 
2. Any Canned Fruit 
(In heavy syrup) 
 
  Yes   No  Yes   No 
 
 
# of varieties of Canned fruit on 100% fruit juice      0   1  2 3 4 5 6+ 
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  Rater ID___________Store ID _____________Date ____________Measure Complete ⁯   N/A ⁯ 
Community Nutrition Environment Evaluation Data(C-NEED)                                                       
Measure #6: FROZEN VEGETABLES 
              
Availability and Price          
 Brand :   Store  Other:______________ 
 
ITEM 
1 pound bag (16 ounces) 
Available Price per 
bag 
On Sale  Ounces 
(if not 16oz 
bag) 
1. Corn Yes    No  Yes   No  
2. Corn(with  
butter) 
Brand:____________ 
Yes    No  Yes   No  
3. Green beans 
 
Yes    No  Yes   No  
4. Carrots 
 
Yes    No  Yes   No  
5.  Peas 
 
Yes    No  Yes   No  
6.  Broccoli  
 
Yes   No  Yes   No  
7.  Broccoli (with            
cheese) 
Brand:____________ 
Yes   No  Yes   No  
8. Spinach 
 
Yes    No  Yes   No  
9. Spinach (with 
Cream) 
Brand:____________ 
Yes    No  Yes   No  
10.  Mixed 
   Vegetables 
  
Yes    No  Yes   No  
 
If no store brand, use the least expensive brand, Use least expensive style (whole, cut…) . 
        
 
 
 
Comments: 
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Rater ID___________Store ID _________________Date __________Measure Complete ⁯   N/A  
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #7 ICE CREAMS & FROZEN FRUITS 
 
ICE CREAM 
 If fat free and regular available for both, choose least expensive brand. 
 Brand: _____________________ 
ITEM 
Hood or Friendly’s Preferred (48 Oz) 
Available Price On 
Sale 
 
Ounces (if not 
48) 
1. Fat Free Frozen Yogurt  
           100 kcal  0 grams fat  
Yes    No  Yes   
No 
 
2. Other Brand Fat Free Frozen Yogurt (0 
grams fat) 
Brand: _____________________ 
Yes    No  Yes   
No 
 
3. Light Ice Cream 
110 kcal  less than or equal to 3g fat 
Yes    No  Yes   
No 
 
4. Regular Ice Cream 
Greater than or equal to- 140 kcal &7 grams 
fat 
Yes    No  Yes   
No 
 
5. Other Regular Ice Cream 
       Greater than or equal to- 
       140 kcal &7 grams fat 
Brand: _____________________ 
Yes    No  Yes   
No 
 
 
Number of Fat Free Yogurt: 0       1       2       3       4       5          6+  
 
FROZEN FRUIT      Measure Complete ⁯   N/A 
  
ITEM 
16 oz bag preferred 
Available Price On Sale? Ounces 
(if not 16) 
1. Berries (No sugar added) 
Strawberries 
Other    __________ 
Yes    No 
 
 Yes   No  
2. Berries (Added sugar ) 
Strawberries 
Other    __________ 
Yes    No 
 
 Yes   No  
3. Mixed Fruit (No sugar added) Yes    No  Yes   No  
4. Mixed Fruit (Added sugar ) Yes    No 
 
 Yes   No  
Comments: 
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Rater ID__________Store ID _________________Date __________Measure Complete ⁯   N/A                                                                                      
                                
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #8: GROUND BEEF, CHICKEN, & TURKEY 
 
Availability and Price                 
 
 Circle One:                                                 
# of varieties of lean ground beef less than or equal to 10% fat       0     1     2     3    4      5       6+     
 
Comments: 
ITEM 
 
Available Price 
Per 
Pound 
On 
Sale? 
%Lean /% Fat  
(Use most lean 
available) 
     Circle One 
1. Lean Ground Beef 
(less than or equal to 10% fat) 
Brand: Store. Other__________ 
Yes   No 
 
 Yes   
No 
 
 96/04 
 93/07 
 90/10 
______ Other 
2. Regular Ground Beef 
      Brand: Store 
      Other:______________ 
Yes   No  Yes   
No 
 80/20 
 _____Other 
 
3. Ground Chicken 
(Lean meat/breast) 
Brand: Purdue. 
Other______________________ 
Yes   No  Yes   
No 
 
______  g of fat  
4. Ground Chicken 
Brand: Purdue 
Other:_____________________ 
Yes   No  Yes   
No 
 
______  g of fat 
5. Ground Turkey 
(extra lean breast of turkey) 
Brand: Store. 
Other:__________________ 
 
Yes   No 
 
 Yes   
No 
 
 
______  g of fat  
6. Ground Turkey 
      Brand: Store 
      Other: ___________________ 
Yes  No  Yes  
No 
______  g of fat 
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   Rater ID___________Store ID _________________Date __________Measure Complete ⁯   N/A  
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #9: HOT DOG 
                         
Availability and Price 
 
ITEM 
Oscar Mayer preferred brand 
 
Available Price On 
Sale? 
Sodium (mg 
per serving) 
1.Oscar Mayer Fat-free 
Wieners(turkey/beef)       0g fat 
Yes   No 
 
 Yes   
No 
 
  
 
Alternates: (less than or equal to 9 g Fat ) 
2. Fat-free other brand 0g fat 
Brand:_____________________ 
3. Turkey/chicken Wieners 
(98% fat free) 
Brand:______________________ 
4. Light Wieners (turkey/Pork) 
 
5. Light beef franks  
(about 1/3 less calories 50% less fat) 
 
6.Other:_________________ 
 
 
 
Yes   No 
 
Yes    No   
 
 
Yes    No   
                                
Yes    No  
 
 
Yes     No                       
  
 
Yes   
No 
 
Yes    
No          
 
 
Yes    
No                          
 
Yes    
No  
 
 
Yes    
No                       
 
 
  
 
 
  
                             
 
                        
7. Oscar Mayer Wieners 
(turkey/pork/chicken)  12g fat 
Yes    No  Yes   
No 
 
  
Alternate: (greater than or equal to 10g fat) 
8. Beef  Franks 13g fat 
 
9. Other__________________ 
 
 
Yes   No 
 
Yes   No 
 
  
 
Yes   
No 
 
Yes   
No 
 
 
  
 
  
 
 
             
Comments: 
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Rater ID____________Store ID _______________Date ___________Measure Complete ⁯  N/A  
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #10: SINGLE SERVING FROZEN DINNERS 
 
Availability and Price 
Brand: Lean Cuisine    (Alternate Brand: Smart Ones) 
 
ITEM 
Lean Cuisine preferred brand 
Less than or equal to 3 g  sat fat 
Available Price On Sale? Sodium 
(mg/serving) 
1. Lean Cuisine 
 
Kind:______________________ 
 
Yes   No 
 
  
Yes   No 
 
 
2. Alternate: (reduced fat dinners 
less than or equal to 3g sat fat) 
Brand/kind____________________ 
  
Yes   No 
 
 
  
Yes   No 
 
 
3. Stouffers 
 
Kind:_______________________ 
Yes   No 
 
 Yes   No 
 
 
4. Alternate: (regular fat dinners 
less than or equal to3 g sat fat) 
Brand/kind____________________ 
 
 
Yes   No 
 
  
 
Yes   No 
 
 
 
# of varieties low fat meals less than or equal to 3 grams saturated fat (any brand) 
 
           0   1   2  3   4   5  6+ 
 
Shelf Space 
Do reduced fat single serving entrées take up greater than or equal to 50% of shelf space? 
        
Yes     No 
 
 
 
Comments: 
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Rater ID____________Store ID _______________Date ________ Measure Complete    N/A 
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #11: BAKED GOODS & NUTS 
    BAKED GOODS 
ITEM 
(Non-Organic) 
Available Price per unit On Sale 
 
1. Low- fat muffin  
(Less than or equal to 3g fat/serving) 
Yes       No  Yes   No 
2.Alternate: (less than or equal to3g fat) 
Brand______________ 
 
Yes        No 
  
Yes   No 
3. Regular muffin 
  
Yes       No  Yes   No 
4.Alternate: (less than or equal to3g fat) 
Brand______________ 
 
Yes     No 
  
Yes   No 
5.Angel Food Cake   
Oz:________ 
Yes       No  Yes  No 
 
6.Alternate: Cake (less than or equal to 3g fat) 
Oz:________ 
 
Yes       No 
  
Yes  No 
7. Chocolate cake 
Oz:_________ 
Yes       No  Yes   No 
8.Alternate: Vanilla cake Oz:________ Yes      No  Yes   No 
Baked goods = foods in the bakery section: cakes, donuts, Danish (not cookies) 
(Angel food cake is reduced fat) (Less than or equal to 3g fat/serving) 
 
Number of varieties of low fat baked goods          0       1   2       3    4    5     6+ 
 
Number of varieties of regular baked goods                    0       1   2       3    4    5     6+ 
 
NUTS                                                                                   Measure Complete ⁯   N/A  
ITEM 
16 Oz  preferred 
Available Price On Sale? Ounces 
(if not 16) 
1. Almonds   (Unsalted) Yes   No 
 
 Yes   No 
 
 
2. Almonds (Salted) Yes   No 
 
 Yes   No 
 
 
3. Peanuts (Unsalted) Yes   No 
 
 Yes   No 
 
 
4. Peanuts (Salted) Yes   No 
 
 Yes   No 
 
 
Comments: 
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Rater ID____________Store ID ____________________Date _____________Measure Complete ⁯   N/A 
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #12 BEVERAGES 
 
JUICES 
  
ITEM 
(59 ounces preferred for juice) 
Available Price On Sale? Ounces 
(if not 59) 
1. 100% Juice (Orange) 
        Tropicana 
         
 
Yes   No 
 
  
Yes   No 
 
 
2. 100% Juice (Orange) 
   Minute Maid  
   Other: ____________  
 
Yes   No 
 
  
Yes   No 
 
 
3. Juice Drink 
   Tropicana 
    
 
Yes   No 
 
  
Yes   No 
 
 
4.  Juice Drink 
   Minute Maid     
   Other: _____________ 
 
Yes   No 
 
  
Yes   No 
 
 
 
SODA, SPORTS & ENERGY DRINKS     Measure Complete ⁯   N/A 
 
ITEM 
 
Soda: same brand for diet and regular circle least 
expensive   
Available Price On Sale? Ounces 
(If not as 
listed) 
5. Diet Soda (2L) 
Store    Coke     Pepsi 
Yes   No 
 
 Yes   No 
 
 
6. Regular Soda (2L) 
Store    Coke     Pepsi 
Yes   No  Yes   No  
7. Sugar Free or Unsweetened Iced Tea(16 oz) 
Snapple      Other: ___________________________ 
Yes   No 
 
 Yes   No 
 
 
8. Sweetened Iced Tea (16 oz) 
Snapple       Other: ____________________ 
Yes   No 
 
 Yes   No 
 
 
9. Sugar Free Sports  Drink (32 oz) 
Brand:  Powerade  Other:___________________ 
Yes   No  Yes   No  
10. Sweetened Sports Drink(32oz) 
Brand:  Powerade  Other:___________________ 
Yes   No  Yes   No  
11. Sugar free Energy Drinks (16oz) 
Brand: Red Bull   Other:  _____________________ 
Yes   No  Yes   No  
12. Sweetened Energy drink (16oz) 
Brand: Red Bull   Other:  _____________________ 
Yes   No  Yes   No  
Comments:
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 Rater ID____________Store ID _________________Date _____________Measure Complete ⁯   N/A 
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #13:  CHIPS 
 
CHIPS 
 
 
I. # of varieties of  low fat potato chips less than or equal to3 g fat per serving (any brand) 
                   0     1   2  3   4 5 6+ 
 
II. # of varieties of low sodium potato chips (less than 140 mg Sodium/ serving) 
 
        0     1   2  3 4 5 6+ 
III. # of varieties of  low fat tortilla chips less than or equal to 3g fat per serving (any brand)    
 
                  0      1   2  3   4 5 6+ 
 
IV. # of varieties of low sodium tortilla chips (less than 140 mg Sodium/ serving) 
 
        0     1   2  3 4 5 6+ 
 
Comments: 
ITEM 
 
 
Available Price On Sale? Ounces Per 
Package 
1. Baked Potato Chips 
      Lays Preferred 
Yes   No 
 
 Yes   No 
 
 
2. Classic Potato Chips  
      Lays Preferred 
 
Yes   No 
 
  
Yes   No 
 
 
3. Baked tortilla Chips 
     Tostitos Preferred  
 
Yes   No 
 
  
Yes   No 
 
 
4. Tortilla Chips 
Tostitos Preferred 
Yes   No 
 
 Yes   No 
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Rater ID____________Store ID ______________Date _____________Measure Complete ⁯   N/A 
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #14: BREAD 
 
 Availability & Price 
 
Brand: Store (not organic)  Other ____________ 
 
ITEM 
(Non-Organic) 
 
Available Price per loaf On Sale? Ounces 
per loaf 
1. Whole Grain bread (100% 
whole wheat bread & whole 
grain bread) 
 
 
 
Yes   No 
 
  
 
Yes   No 
 
 
2. White Bread (enriched 
flour) 
 
Yes   No 
 
  
Yes   No 
 
 
 
 
I. # of varieties of 100% whole grain breads (all brands) 
 
 0      1       2  3  4  5  6+ 
 
Comments: 
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Rater ID____________Store ID ____________________Date _____________Measure Complete ⁯   N/A 
 
Community Nutrition Environment Evaluation Data(C-NEED) 
Measure #15: CEREAL 
 
 
Availability & Price: 
 
 
ITEM 
(Non-Organic) 
 
Available Price Sale Price? Ounces 
1. Kashi Heart to Heart Honey 
Toasted Oats 
Yes   No 
 
 Yes   No 
 
 
2. Other cereal  
(less than 7g sugar and greater than or 
equal to 5 g of fiber) 
 
Brand: ________________________ 
 
Yes   No 
 
 Yes   No 
 
 
3. Cheerios Plain Yes   No 
 
 Yes   No 
 
 
4. Sweetened Cheerios 
(with more than 7g sugar ) 
 
Yes   No 
 
  
Yes   No 
 
       5. Other Sweetened Cereal 
(with more than 7g sugar ) 
 
Brand: ______________________ 
 
Yes   No 
 
 Yes   No 
 
 
 
 
I. # varieties of cereals with  greater than or equal to 5 g fiber / serving          
 
   0        1           2         3        4    5   6+ 
 
 
Comments: 
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Rater ID____________Store ID ____________________Date _____________Measure Complete ⁯   N/A 
 
Community Nutrition Environment Evaluation Data(C-NEEDS) 
Measure #16: Yogurt and Cheese 
        YOGURT    
Brand :  Store.  Other:___________ 
 
Yogurt (32 Oz prefered) Available Price On Sale Ounces 
Plain Yogurt –     
1. Non fat Yes   No  Yes   No  
2. Reduced fat Yes   No  Yes   No  
3. Full Fat  Yes   No  Yes   No  
 Flavored Yogurt –Vanilla     
1. Non fat Yes   No  Yes   No  
2. Reduced fat Yes   No  Yes   No  
3. Full Fat  Yes   No  Yes   No  
 
CHEESE        Measure Complete ⁯   N/A 
  Cottage Cheese Brand: Store 
   Other:_____________ 
Available Price  On Sale?   Low 
Sodium 
Price On Sale? 
1. Fat free Yes   No  Yes    No Yes   No  Yes    No 
2. Reduced fat Yes   No  Yes    No Yes   No  Yes    No 
3. Whole Yes   No  Yes    No Yes   No  Yes    No 
Cheddar Cheese   Cabot or Kraft      
1.Fat free        
               Block Oz______ Yes   No  Yes    No Yes   No  Yes   No 
                Other Oz______ Yes   No  Yes    No Yes   No  Yes   No 
2.Reduced fat       
Block Oz______ Yes   No  Yes   No Yes   No  Yes   No 
Other Oz______ Yes   No  Yes   No Yes   No  Yes   No 
3.Full Fat       
Block Oz______ Yes   No  Yes   No Yes   No  Yes   No 
     Other Oz______ Yes   No  Yes   No Yes   No  Yes   No 
 
Comments:
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APPENDIX G 
C-NEEDS ADDENDUM 
Community Nutrition Environment Evaluation Data (C-NEEDS)- ADDENDUM 
Measure #17: COOKING OIL 
OIL 
 
ITEM Available Price On Sale Ounces 
1. Olive Yes No  Yes No  
2. Vegetable Yes No  Yes No  
3. Canola Yes No  Yes No  
4. Safflower Yes No  Yes No  
5. Coconut Yes No  Yes No  
6. Corn Yes No  Yes No  
7. Peanut  Yes No  Yes No  
8. Crisco/lard Yes No  Yes No  
9. Other (list) Yes No  Yes No  
 
Measure #18: FISH 
ITEM Available Battered Fried Unbattered Price/lb On Sale 
1. Fresh Yes  No Yes  No Yes  No Yes  No  Yes No 
2. Frozen Yes  No Yes  No Yes  No Yes  No  Yes No 
 
ITEM Available Packed in 
water 
Packed in 
oil 
Packed in 
sauce 
Price/lb On Sale 
3. Canned Yes No Yes   No Yes   No Yes No  Yes   No 
4. Glass jars  Yes No Yes   No Yes   No Yes No  Yes   No 
 
Measure #19: PROTEIN ALTERNATIVE 
ITEM Available Price On Sale 
1. Fresh tofu Yes No  Yes No 
2. Processed vegetarian 
protein 
 
 
Yes No  Yes No 
3. Tempeh and/or soy Yes No  Yes      No 
 
ITEM 
1 pound bag (16 
ounces) 
Available Price per bag On Sale Ounces (if not 16 
oz. bag) 
11. Edamame Yes No  Yes No  
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APPENDIX H 
INTERVIEW GUIDE FOR REGISTERED DIETITIANS REGARDING THE 
FOOD ENVIRONMENT 
The food environment in which an individual lives impacts the quality of that person’s diet. A 
high quality diet is characterized by nutrient dense foods, such as fruits, vegetables, whole grains, 
and lean protein and is associated with better management and lower risk of chronic diseases. 
Being aware of a client's food environment such as the types of stores available (e.g., 
supermarkets, grocery stores, specialty markets, convenience stores, gas station convenience 
stores, dollar stores, pharmacies, small produce businesses, or mobile vendors), types of 
restaurants available (sit down restaurants, fast casual restaurants, fast food restaurants, and 
mobile vendors), access to a vehicle or public transportation, and other factors that influence 
access to a high quality diet will help RDs make realistic dietary recommendations. To answer the 
question about where your clients generally obtain their food and meals, see the checklist below.  
 
1.  “Where do you generally obtain your food and meals?"  
o Supermarkets and/or grocery stores  (e.g. Price Rite, City Zone Supermarket) 
o Specialty Markets (e.g., Frigos, Tropical African Market) 
o Convenience stores or gas station convenience stores (e.g., Downtown Convenience, 
Pride gas station) 
o Dollar stores (e.g., Family Dollar) 
o Pharmacies (e.g., CVS, Walgreen) 
o Small produce businesses (e.g., AC Produce) 
o Farmers' Markets or Mobile Vendors 
o Sit down restaurants (e.g., Applebee's, Pizzeria UNO) 
o Fast Casual restaurants (e.g., Hot Table, Olympic Deli) 
o Fast Food (e.g., McDonalds, Burger King) 
o Food Trucks (e.g., Sun Kim Bop) 
o Programs and/or organizations (Meals on Wheels, congregate meal sites) 
o Home Health Aide 
o Family and/or friends 
 
2.  “What programs and/or organizations do you use for food?" 
o Meals on Wheels      Frequency: 
o WIC 
o SNAP (formerly known as Food Stamps) 
o Food Banks (e.g., The Food Bank of Western Mass.)   Frequency: 
o Congregate meal sites        Frequency: 
o Other client comments: 
 
3. "If someone else does your shopping, what are examples of food or meals you receive 
from your Home Health Aide and/or family and friends?" 
 
4. "What types of food stores and restaurants are within easy access to you?"  
o Sit down restaurants (e.g., Applebee's, Pizzeria UNO) 
o Fast Casual restaurants (e.g., Hot Table, Olympic Deli) 
o Fast Food (e.g., McDonalds, Burger King) 
o Food Trucks (e.g., Sun Kim Bop) 
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o Supermarkets and/or grocery stores  (e.g. Price Rite, City Zone Supermarket) 
o Specialty Markets (e.g., Frigos, Tropical African Market) 
o Convenience stores or gas station convenience stores (e.g., Downtown Convenience, 
Pride gas station) 
o Dollar stores (e.g., Family Dollar) 
o Pharmacies (e.g., CVS, Walgreen) 
o Small produce businesses (e.g., AC Produce) 
o Farmers' Markets or Mobile Vendors 
 
5. "How do you get to food stores and restaurants?" 
o I drive with my own vehicle 
o A family or friend drives me 
o Walking 
o Public transportation (e.g., bus route, shuttle) 
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